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DESIGNING a New Product?’ 


Remember-Stop CORDITIS* before it starts 


Thousands of Products 
Sell Better * Serve Better 
with Cords That Are 
Safe 3 Ways °° ° 


The vital connecting link between 
your product and the power outlet 
is the electrical cord. Good cords 
keep good products in service. 

Now —when you are designing 
your new electrical machine, tool, 
or appliance—is the best time to 
get cord-service “insurance.” Incor- 
porate the three parts of the cord 
into your original design. The Plug, 
Cord, and Connector or Strain Relief 
can be engineered to fit your require- 
ments and give Corditis-free service. 

For sales advantages, too, specify 
Belden complete electrical cords. 
Consistent Belden national adver- 
tising has pre-sold their extra values 
to millions of customers. 


Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, III. 


*CORDITIS—a dangerous disease of 
electrical cords; the symptoms are 
frayed wire and broken plugs. It 
causes severe mental irritation and 
violent nervous disorders among 
appliance users. 
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CORDITIS-FREE ELECTRICAL CORDS 
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TRACTORS 

GUN MOUNTS 

RANGE FINDERS 
NAVAL MACHINERY 
AIRPLANE INSTRUMENTS 


These and other implements of defense 


would be less than America’s best were they not built 


with — and equipped with the enduring qualities of 


NEW DEPARTURE 


THE FORGED STEEL BEARING 
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Somewhere up here is 
the projected peak of 
future defense needs 


THE SITUATION 
AT A GLANCE 


By spending $200,000,000 
we have already jumped 
production to here 


ALUMINUM, 


Average rate of consumption of Aluminum in the yeors 1930-38 


AND YOU ONLY TWO OR THREE YEARS AGO, peace-time 
consumption was down around the level of that 


horizontal blue line. 


NOTWITHSTANDING, even before the tragedy of Dun- 
kerque started Americans thinking in terms of scores 
of thousands of planes, Alcoa went ‘“‘all out” with a 
program which will mean the expenditure of nearly 
$200,000,000 of its own capital, so as to be ready 


for unprecedented demand. 
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THAT IS EXACTLY WHY defense is getting NOW 
every month, millions of pounds more aluminum 
than was officially anticipated would be necessary. 
We produced 50,000,000 pounds last month 
against an average of 14,000,000 during the peace- 


time years 1930-8. 


ALTHOUGH WE ARE GOING AHEAD with further ex- 
pansion because of an unforeseen need for aluminum, 
we are a bit proud that through our efforts to date, 


present defense needs are being met in full. 


THE SECOND GUESS, like hindsight, is always 
more intelligent, even when its figures are almost 


astronomical. 


BUT IT WAS THE COURAGE to spend our own money, 
before there was time for a second guess, that is 


delivering the aluminum for defense today. 


ALUMINUM COMPANY OF AMERICA 
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will help you sell, too! 
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DELCO MOTORS 
for Appliances 


There’s no doubt about it—your customer is 
‘all ears’’ when you start pointing out the 
features and advantages of an appliance. She 
listens carefully, and hears a lot of things that 
make her want to buy. 


But when you demonstrate the appliance, it’s 
what she doesn’t hear that sells her! Here are 
some of the things she won’t hear if the 
appliance is powered with a Delco motor: 
She won’t hear any vibration ‘‘chatter,’’ because 


all Delco motors are dynamically balanced to 
reduce vibration to a minimum. Parts are ma- 


DELCO At 


DIVISION OF GENERAL 


PRODUCTS 


DAYTON, OHIO 





chined with exceptional accuracy, too, and that 
helps cut down motor noise. For V-belt applica- 
tions, there’s the Delco end-play take-up device 
that keeps operation as smooth as silk. 


She won’t hear any sputtering noise when the 
motor starts, because the Delco centrifugal switch 
assures positive, snap-action starting. 


She won’t hear any motor noise transmitted 
through the appliance, because Delco motors 
have an improved, resilient-base mounting that 
cushions the rotor from the frame. 


Dynamically balanced Delco motors are used 
by leading manufacturers of refrigerators, 
washers, ironers, oil burners, stokers, blowers 
and air-conditioning units. 


SAFETY FEATURE. The Delco 


Thermotron provides complete protection 
against overload and overheating. Listed 
by underwriters. 


MOTORS 


MOTORS CORPORATION 
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TAKE A LETTER 


to everybody who uses overload switches, 
about the many advantages of the 


SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


A manually operated auxiliary circuit breaker with on and 
off switching, for use with fractional horsepower motors. 
Compact, sturdy, simple; posi- 
tive overload protection; long 
mechanical and electrical life; 
easy to install, ample wiring 
space, no delicate or flimsy 
wound springs that might be 
liable to break, all metal parts 
rust-resisting. 

For air conditioning appara- 
tus, refrigerators, washing 
machines, fans and blowers, pumps and compressors, floor polishers, oil 
burners, saws, stokers, small grinders, small printing presses, small 
conveyors, machine tools and similar motor-driven equipment... 
Maximum rating single and double pole | h.p. 115-230 volts A.C. Two 
types, open and enclosed; open type fits all standard boxes and cover 
plates. Exclusive patented features, other patents pending. Ask your 
dealer or write for our Bulletin 406. 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 
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HERE’S AN EASY WAY TO SOLVE YOUR 
ELECTRICAL SHEET PROBLEMS 


+ ARNEGIE-ILLINOIS main- 
A tains a trained staff of electrical 
sheet specialists, whose job it is to 
work with manufacturers of elec- 
trical equipment. These men are 
backed by the experience accumu- 
lated in over 37 years of manufactur- 
ing silicon steel sheets for electrical 
use. Their services are always at your 
disposal. 


Many manufacturers have prof- 


ited from this service by increasing 
plant efficiency and product quality 
—by lowering production costs.With 
peak production schedules, rapidly 
changing designs and the constant 
necessity of maintaining and im- 
proving the quality of your product, 
you cannot afford to guess. 

Why not call in the man from Car- 
negie-Illinois when you have prob- 
lems involving the use of electrical 





CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - Scully Steel 








sheets—or talk things over with him 
before these problems become acute? 
He knows which sheet grade will give 
the best performance, the right elec- 
trical properties—how to specify the 
proper grade and the most economi- 
cal size to use. He is familiar with the 
problems of annealing and core plat- 
ing. It won’t cost you a cent and may 
save you a lot of money and produc- 
tion grief. 


| ELECTRICAL STEEL SHEETS 


for motors, generators and transformers 


STEEL 


CORPORATION 


Pittsburgh and Chicago 


United States Steel Export Company, New York 


Products Company, Chicago, Warehouse Distributors 


UNITED STATES STEEL 
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FOR A PRIZE WINNER 
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The manufacturers of TelAuto- 
graph Telescribers turned to Lewyt. 
Instead of using complicated dies 
Lewyt contrived some inexpensive 
tooling, formed and shaped sheet 
steel into nine different pieces. These 
were welded, ground, and assembled 
with extreme precision to make the 
chassis and casing. Then the finish- 
ing touches, one step of which you 
see illustrated here, to give this 
product an attractive and enduring 
complexion upon which incidental 


surface scratches would forever re- 


wats 


main inconspicuous. 


a 


This product engineering achieve- 
ment is typical of what the name 
Lewyt stands for today. Many of the 
most notable firms in the country 
are having Lewyt fabricate their 


products—or highly specialized parts 
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Aren't ALL Motors Copperspun? 


@ It’s an accepted fact that the one-piece rotor 
with windings centrifugally cast of SOLID 
COPPER makes the best squirrel-cage motor. 
For only in this rotor are the advantages of 
one-piece winding combined with the advan- 
tages of copper.* 

Why, then, aren’t Copperspun rotors used in 
all such motors? It’s not because on/y Fairbanks- 
Morse has attempted to produce rotors of this 
type ... the advantages are too widely recog- 
nized for that. It’s because only Fairbanks-Morse 
has succeeded. 


It took a great deal of time and money to find 


and perfect practical means of commercial pro- 
duction. But the result is worth the cost... F-M 
Motors with patented features available only in 
Copperspun rotors can help reduce operating 
and production costs. Their plus values chal- 
lenge investigation if you desire the most for 
your equipment dollar. Write Fairbanks, Morse 
& Co., Dept. G26, 600 S. Michigan Avenue, 
Chicago, Illinois. Branches and service stations 
throughout the United States and Canada. 
* a 

*Copper has a high melting point (2000° F as compared with 
1100° F for aluminum), higher electrical conductivity, and 
better thermal expansion characteristics. 
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DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS 7 ea a AIR CONDITIONERS 
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AVRMA-AVEFFMANN 
IN THE FRONT LINE 


of timerican Defense 


Today—as in the First World War—NORMA- 
HOFFMANN PRECISION methods and facili- 
ties are contributing accuracy, speed-ability, 
frictionless operation and dependability to 
practically every mechanical activity in the 
program of National Defense. 


















Day and night, the NORMA-HOFFMANN 
factory is turning out PRECISION BEARINGS 
that find their place in the machine tools and 
machinery producing essential equipment 
and supplies for army, navy and air forces; in 
battleships, cruisers, destroyers, submarines, 
aircraft carriers and other naval craft; in 
bombers, fighters, scout planes, trainers and 
transports; in anti-aircraft guns for land and 
naval operations; in gun mounts, gun-fire 
control and other ordnance equipment; in 
tanks and motor transport; and in telegraph, 
telephone, radio and photographic apparatus. 










Submit YOUR bearing problems to us, for 
study and engineering recommendations— 
without obligation. Write for the Catalog. 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. ¢ FOUNDED 1911 


PRECISION BALL « ROLLER AND THRUST BEARINGS 
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HE CHECKS THEIR “HEARTBEATS”! 


Testing Electrically For Both Noise And 
Vibration Every Fafnir Ball Bearing 
Destined For Use In Electric Motors 


A room in which a white-coated technician looks for 
““symptoms’’ that could mean “heart trouble’’ for your 
motor . . . a room in which all noise but the hum of a 
bearing is hushed by walls more than two feet thick ... 
typical of the extra care Fafnir takes to protect your motors 
from bearing trouble. Result: fewer motor rejections for 


you when you specify Fafnir! 


Right from the start, these bearings are made undet 
closer supervision by selected operators. Balls are chosen 
with greatest care; races are given special polishing. 
Integral parts of each bearing are carefully matched, and 
finished bearings are checked for uniformity and consistent 
torque — important in eliminating vibration. Each is 
packed with just the right lubricant, quantity-controlled 
to the fraction of a gram. Extra cleanliness precautions 


are taken throughout. 


Thus the electric motor manufacturer who standardizes 
on Fafnirs is protected not only against bearing noise, but 
against other noises that result from it — the resonance of 


neighboring parts, for example. 


Fafnir Bearings for electric motors are available in a 
complete range for every requirement: standard, sealed, 
shielded or in combination of seals and shields. Why not 
assure smoother performance of your motors with the 
bearings that are proved quiet? The Fafnir Bearing Company, 


New Britain, Connecticut. 


FAFNIR ZZ Gara 


THE BALANCED LINE 


MOST 


COMPLETE IN AMERICA 
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adds new beauty and utility; 


NaTIONAL DEFENSE News releases vital metals 
P ,. for defense 
A fame , 






Any manufacturing development 
that frees more aluminum and 
steel for defense is news today. 

So is any sales development that 

attracts buyers because of a basic 

product improvement. 

Lustron makes news on both 
counts! One example is its use 
in 1941 Philco refrigerators. 

Sheet aluminum and steel 

are replaced by Lustron in the 
models pictured here. The trans- 
parent Lustron door on the 
freezing compartment at left 
not only replaces metal—it adds 
the new sales feature of visibility. 
Lustron’s production-and- 
sales advantages include ¥ In- 
creasing strength and tough- 
ness as temperatures go down 
¥ Remarkable insulating prop- 
erties ¥ No moisture absorp- 
tion ¥ Minimum expansion or 
contraction under changing 
temperatures ¥ Resistance to 
acids, alcohol, cleansing alkalis 
Y Odorless and tasteless Y High 
dielectric strength ¥ Limitless 
color range. 

Perhaps your product is the 

one to lead the way with a new 
use of Lustron in your industry. 
Inquire: MONSANTO CHEMICAL 
ComPANY, Plastics Division, 
Springfield, Mass. District Offices: 
New York, Chicago, Detroit, St. 
Louis, Birmingham, San Francisco, 
Los Angeles, Montreal. 
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THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s 
exclusive formulations of these basic 
plastic materials) 
LUSTRON (polystyrene) - OPALON (cast 
phenolicresin) « NITRON (cellulose nitrate) 
, SAFLEX (vinyl acetal) - FIBESTOS(cellulose 
acetate) - RESINOX (phenolic compounds) 
Sheets - Rods - Tubes - Castings 
Molding Compounds 
Vuepak, 
Rigid Transparent Packaging Materials 
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ne G-E Anchor Loop Plug Contacts accomplish two 
desirable results that help guard good will—they 
hold a plug in any outlet, old or new... they com- 
pensate for contact wear without distorting outlet 


contacts 
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Unbreakable G-E Molded-on Rubber Plugs, strain-proof because they're 
securely molded to the cord, keep your appliances in service. They furnish an 
added feature on your product, helping you sell because they're favorably 


known to the trade and to your customers. 
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WRITE TO BRIDGEPORT FOR INFORMATION 
There's a correct size skillfully designed G-E 
Attachment Plug to harmonize with your appliance 


styling. For helpful information, write to Section 





Q-1127, Appliance and Merchandise Department, 


General Electric Company, Bridgeport, Conn. 
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WE LICKED OUR PROBLEM WITH A 
COMPLETE CONTACT ASSEMBLY MADE 
BY MALLORY 





MALLORY Complete Contact Assemblies... 





the Product of Specialists ...for Specialized Problems 


romeo 
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Many manufacturers have learned that the 
contact member plays as important a role in 
efficiency as the selection of the contact 
itself. That’s why so many have turned to 
Mallory for complete contact assemblies. 
In some cases Mallory’s experience is only 
needed for the proper and permanent 
bonding of the contact to the contact 
member supplied by the manufacturer. 


In many others Mallory is called upon 
for the entire task from design, through 
alloy specification to final production. 

If proper tension, contact member action 
or design, lower resistance, corrosion, con- 
tact attachment, longer assembly life or 
any other similar problems confront you 
... callin your Mallory representative for 
the complete story. 


The Mallory Contact Catalog 


Be sure that your source files contain this valuable and factual refer- 
ence on contact materials and designs. Write for your copy today. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address—PELMALLO 
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what business men want 
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Men want machines that count—machines that keep an 
accurate record of everything they do. For, more than 


a NO / / Vee der -R oor R Cs ef ever, a closer inventory of every phase of work is 


necessary for efficient business. 


. : That is why you see so many machines today with 

Co unter bu//t /f) to check- built-in or attached Veeder-Root Counting Devices 
business machines, metal working machines, punch 
presses, winders, looms, printing presses, vending ma- 


writer keeps accurate count chines; equipped with counters that keep records of 


production steps, starts, stops, revolutions as well as 


A pieces actually produced. 

of GS ecks Let our Booklet “Counting Devices” show you how 
Veeder-Root Counting Devices can help you in your 
business—not only from a sales angle but for efficiency 
in your plant as well, Write for it, now. 


VEEDER-ROOT IMC. HARTFORD, CONNECTICUT 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, , Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne. IN E NGL. AND: Veeder-Root Ltd., Croydon, Surrey. 
IN CANA DA : Veeder-Root of Canada, Ltd., Montreal. 
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Today . . . WESTON INTRODUCES A NOTEWORTHY 


ADVANCE IN THE ART... PHOTO-CELLS WITH CON- 
TROLLED CHARACTERISTICS TO MEET SPECIFIC NEEDS! 


Looking back to 1931...we see dimly lighted factories, 
and children straining precious eyes in poorly lighted 
schools and homes . . . our busy streets too often left 
unlighted during storms, or during the dangerous period 
at dusk .. . photographers still guessing at exposure, 
and color matching still mistrusted to the human eye. 

But in that year, WESTON gave to industry the Pho- 
tronic Cell... the first commercially practical dry-disc 
photo-cell. Practical, because it was permanent in cali- 
bration . . . required no outside power source .. . gen- 
erated sufficient current even at low light levels to 
operate measuring instruments and relays . . . and 
possessed a spectral response which included that of 
the human eye. All the characteristics requisite for a 
direct-reading illumination meter ... a foolproof ex- 
posure meter ... an automatic light control system... 
a photelometer for directly indicating blood character- 
istics. 

All these, and many more noteworthy developments 
closely followed the introduction of the Photronic Cell. 
Thus today we enjoy better seeing and better sight, in- 


creased safety, better health .. . and industry controls 
many processes better and at lower cost . . . thanks to 
the practical and permanent characteristics of this un- 
failing electric eye. 


And Now—a New Service in Photo-Cells 


As the pioneers and leading producers, WESTON intro- 
duces a new service in dry-disc photo-cells ... the result 
of a decade of continuous cell production, and research 
in photo-cell design. It includes cells of various shapes 
and sizes, with fatigue practically eliminated, and with 
output, spectral response and other characteristics con- 
trolled to fit the need. With this new service, the 
American-made Photronic Cell ushers in a new decade 
of progress in which even greater utilization, and 
greater benefits can be expected from the dry-disc 
photo-cell. Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark, New Jersey. 


*PHOTRONIC-—A registered trademark desig- 
nating the photoelectric cells and photoelectric 
devices manufactured exclusively by WESTON. 





TIMKEN Bearings are used in 
all kinds of American Defense Armament 
and in the machines that produce them... 


TIMKEN Tapered Roller Bearings give the same outstand- 
ing performance and endurance in industrial machines of 


all kinds that they give in American guns, tanks, armored 


TIMKEN cars, trucks, airplanes, warships and other armament. 


TAPERED ROLLER BEARINGS THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Everdur Serves in Many Ways 


For many years Everdur* Metal has proved its ability to take it where the 
going was toughest. This tin-free, Copper-Silicon Alloy won its spurs because 
it is strong, corrosion-resistant, durable, and non-magnetic . . . because it can 
be cast, machined, drawn, rolled, spun, stamped, forged, and welded ... 
because its high endurance limit makes it exceptionally valuable for many 
applications involving excessive vibration—on land, at sea, or in the air. 
Today, Everdur Metal, backed by a record of successful performance, is 


being assigned many new tasks, in many new fields. "Trade Mark Reg. U.S. Pat. Off. 


Anaco pA LHE AMERFCAN BRASS COMPANY 


General Offices: Waterbury, Connecticut. Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Teronto, Ont. 


Defense Comes First 


Copper and Copper Alloys are playing an indispensable part in the National 
Defense Program. Recognizing the responsibility placed on us, we are exert- 
ing every effort to fulfill our part in the tremendous task created by the 
emergency. In the United States and Canada, our ten plants serving impor- 
tant industrial centers are working to the limit of their ability to increase the 
output of products for which the demand is greatest. We feel sure consumers 
will appreciate the problems which confront us and will cooperate fully in 
our efforts to plan production beyond defense requirements so that all cus- 
tomers will receive every consideration. 

THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut. Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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The dependability and time- 
proven merit of AlSiMag 
Steatite Ceramic insulation 
has caused numbers of lead- 
ing manufacturers to use 
AlSiMag in their resistors. 
The demand for higher effi- 
ciency with compactness is 


ably met by AlSiMag. 


Trede Mark Reg. U.S, Pat. Of. 


AMERICAN LAVA CORPORATION * CHATTANOOGA ° TENNESSEE 


oo LOE Uh eee kOe be a) ST. LOUIS « LOS ANGELES + SAN FRANCISCO - BOSTON ~ PHILADELPHIA » WASHINGTON, D C 
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Take a tip from the beauty on the beach. She's got 
what it takes to make hearts turn handsprings. And take 
a tip from Dumore fractional horsepower motors... arma- 
tures dynamically balanced to eliminate vibration . 

commutators ground concentric with bearings for longer 
life .. . windings expanded at high speed, then sealed 
to prevent “breathing” . . . leads swaged by special pro- 


cess for 100% electrical contact... every motor inspected 


five times during manufacture for your protection... 
what it takes for extra “Power Hours” of dependable, 
unrelenting performance. Let Dumore engineers solve 
your power problem. Write today — no obligation! 


THE DUMORE COMPANY, Dept. 101-G, Racine, Wis. 


SPECIFICATIONS OF TYPE AAD MOTOR 


Voltage, 115; horsepower output, 1/146- 
1/478; r.p.m., 111-7; duty, continuous; 
varying speed; weight, 3 Ibs. 7 oz.; 
bearings, composition bronze sleeve. 


































“One punch McGee,” they called 
him, and the boss didn’t like it a 
bit. It seems that his punchings 
were performing like the prize- 
fighter who looks “hot” in training 
but can’t last out the first round in 
a real fight. 

Every lamination appeared clean 
and sound as it came from the 
presses. No scratches, no strains, no 
breaks. Yet during assembly teeth 


were breaking off and causing no 
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SB ARMCO 


ELECTRICAL SHEETS 


A SPECIAL GRADE FOR EVERY PURPOSE 


The Case of the “Toothless” Punchings 


SOLVED BY THE ARMCO SERVICE MAN 


end of trouble in motors and gen- 
erators. A hurry-up call was put in 
for the Armco Service Man. 

After a careful look-see he com- 
mented: “You've got a pretty small 
radius of curvature on the fillets. 
This causes a weakness at the base 
of the teeth. Let’s redesign the fillets 
a little larger in line with the rec- 
ommendations of the Armco Re- 
search Department.*” This was 


done and the trouble disappeared. 


* 





RECOMMENDED RADIUS OF CURVATURE FOR FILLETS 


Armco Grade 


Armature 
Electric 
Special Electric 


Intermediate Transformer 


Trancor 


uw 


Trancor 
Trancor 5 


Trancor 5 


Here is only one example of the 
service ARMCO renders users and 
prospective users of ARMco Electri- 
cal Sheets. There will be times when 
you too can benefit from the experi- 
ence of ARMco and its internation- 
ally-known research organization. 
It won’t cost you a cent. Just tele- 
phone the nearby Armco District 
Office, or write or wire us direct. 
The American Rolling Mill Co., 
1711 Curtis St., Middletown, Ohio. 









Narrow Punchings | Wide Punchings 












4/64” 






6/64” . 








10/64” 








12/64” 





10/64” 
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ANOTHER REASON FOR 
LONGER CONTACT LIFE WITH 
THE WESTINGHOUSE “DE-ION” 


MOTOR WATCHMAN 





Quick-break opening of contacts on a manual across- 
the-line starter is essential to prevent dangerous arcing 
and burning of contacts. Not so well recognized is the 
fact that quick-makxe action is also an important 
factor in long contact life. 

If contacts meet slowly, they start to carry full 
starting current before full contact pressure is reached. 
They may be “teased’’—touched together but not 
latched, and then allowed to open, causing burning. 

The ‘De-ion’’ Motor Watchman has both posi- 
tive quick-make and quick-break action to doubly 
safeguard contacts against burning. Together with 
*‘De-ion’”’ Arc Quenchers, Bi-Metal overload protection 


and interlocking covers, Westinghouse Starters offer 
longer life and lower maintenance costs with complete 
safety. It will pay you to investigate. Write Westing- 
house Electric & Manufacturing Company, East 
Pittsburgh, Pa., Dept. 7-N. 


NO DEAD CENTER POSITION...NO “TEASING” OF CONTACTS 


Motor Watchman toggle operating mechanism and movable 
contacts. When leverage passes center, spring tension gives 
the quick-make or quick-break action. Contacts cannot be 
held in dead center position, or “teased.” 


Westinghouse 


“DE-ION” MOTOR Ee 


jJ-21126-A 
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Stokes Automatic Molding 
Machine. U. S. Patent 
2.242.189. Patents pend- 
ing here and_ abroad. 


4 Stokes Machines in Use... More Coming 
3 Moldings in Production... More Planned 


This Syracuse, N. Y., manufacturer of electrical 
specialties has found it pays to Mold Automati- 
cally. 


Starting with two machines in late ‘39, followed 
by another in ‘40 and three more already ordered 
this year, the P & S molding department is operated 
24 hours a day, 7 days a week, with three moldings 
in production and more planned. 


The part shown, for a wall-switch assembly, is 
molded six at a time, in a 70 second cycle. Two 


Stokes Automatics produce better than 14 thousand 
of these moldings per day. 


Completely Automatic Molding Machine installa- 
tions grow, in size and number. Literally thousands 
of different moldings are now being made Auto- 
matically, more economically. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 


I. Jid.633 MOLDING EQUIPMENT — 





MID WATCH 


Wherever the crisp ** Aye, Aye, Sir” of the American Navy rings out—from battle wagon 
to motor torpedo boat—you are likely to find Synthane. « We, like others, are supplying 
materials for defense. We are, at the same time, doing all we can to develop and work 


on normal industrial applications. SYNTHANE CORPORATION, OAKS, PENNA. 
SYNTHANE TECHNICAL PLASTICS 


’ SHEETS » RODS - TUBES » FABRICATED PARTS SILENT STABILIZED GEAR MATERIAL 
A. Molded-laminated truck wheel 





B. Idler spool for airplane cabin control cable Bakelite — laminated 


FOR SIX CONSECUTIVE YEARS 


i eouien accidents flirt 
with racing cars every second as 
they speed around the race track. 

The daring drivers in the 1941 
Indianapolis 500 mile Classic 
knew the dangers awaiting them if 
any nuts, bolts or screws loosened 
on their speeding cars. As a safe- 
guard against this, all of the win- 
ners of the Indianapolis races for 
the past six years used EVERLOCK 
WASHERS and found them to be 
absolutely dependable. 

What an endorsement for a lock 
washer! 


Race drivers know from exper- 
ience that the patented and exclu- 
sive construction of EVERLOCK 
WASHERS locks the nuts, bolts 
and screws tightly. Each EVER- 
LOCK WASHER tooth digs in 
deeper and deeper as the vibra- 
tion increases with the whirlwind 
speed of the motors. This digging- 
in action, coupled with the flexing 
of the EVERLOCK WASHER 
tongues, means a lock washer 
that stops the loosening of nuts, 
bolts and screws better than other 
locking devices. 


F wy U. S. PAT. No. 1775705 


Don't take a chance 

on your products! Take a 

tip from the auto race drivers 

and use EVERLOCK WASHERS 

on your assemblies. Your products 

too must be held intact during 

shipment and after being placed 

in service. EVERLOCK WASHERS 

will give your assemblies this se- 

curity. Profit by the experience of 
champions and use them now. 

Thereisan EVERLOCK WASHER 

of the right type and size for every 

purpose. 


What a test for a lock washer! I used 
EVERLOCKS and they held perfectly. 


SECOND PLACE fox ge 
/ 


Again I depended on EVERLOCKS 
and they did a real job. 


IRD PLACE 17 


/ 


THOMPSON-BREMER & CO. 


1656 WEST HUBBARD STREET 
CHICAGO ILLINOIS 
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@ 
Whatever your responsibility in creating q 
the new product, you too can help your WU 
company win an Award in the SEVENTH 


ANNUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST! 


The story of the part you played in developing the new 
or redesigned product may be the very detail that contrib- 
utes most to the winning of an ELECTRICAL MANU- 
FACTURING Award Certificate—industry’s highest honor 
for the engineering-design of products electrically oper- 
ated. And there’s the possibility of earning a monetary 
reward for your efforts—a cash purse of one thousand 
dollars to be shared by the four contest winners. 





Many of those entering this year’s competition are 
teaming up with others in their organization to write the 
story of their new product achievement. Each relates the 
phase of the design for which he was personally responsi- 
ble. Thus all who contributed to the new product develop- 
ment have an opportunity to share in the honor and % 
distinction that is accorded prize winners. 


Whether or not your new product was developed for 
defense . .. if you have not yet registered it in the Contest 
...doso IMMEDIATELY! Simply address a card to 
the Contest Editor, ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York. Suggestions on how to go 
about the preparation of your design story will be sent 
you by return mail and entirely without any obligation 
whatever. 
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A Certificate of Award denoting outstanding accomplish- ome te (ti Me Zt ee Node lee, Papers a be published as a 
ment in the design of an electrically operated product permanent record of achievement in the feature October 


together with a cash purse of $250 will be presented Product Design Number of ELECTRICAL MANUFACTURING. 
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‘The engineering and design features of your 
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for new product will receive the well con- 
test j sidered attention of this distinguished 
d to ; 
NG, ff JURY OF AWARD 
O go * 
W. A. ANDERSON—Chief Engineer 
ae of Underwood Elliott Fisher Company 
T10 


and supervisor of design for Sundstrand 
Adding and Accounting Machines. Has 
long been active in designing and manu- 
facture of special automatic machines, 
tools, gas appliances and business ma- 
chines. Alumnus of Rockford School of 
Engineering. 





PETER MULLER - MUNK — In- 

dustrial Design Consultant and 

: a Professor of Industrial 

'S j Jesign at Carnegie Tech. Has collab- 

Much orated in the appearance design of 

many diversified products including 

clocks, hearing aids, food mixers, 

vending machines, valves, gas pumps, 
lire prevention apparatus, etc. 
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WM. F. ZIMMERMANN—Chief 
Engineer of Gould ev Eberhardt and 
Award winner in the 1940 Contest. 
Actively engaged for past 35 years in 
development of metal shapers and 








































































































Ct : I automatic gear cutting and gear 
and } hobbing machines. Pioneered many 
de : ; outstanding accomplishments in 
Sign 7 metal working field. 
‘tand- 
T q E. R. SEARLES—FEditor of ELECTRI- 
hus CAL. MANUFACTURING and staff 
k 3 member of Award Jury. Mr. Searles’ 
ept : intimate contact with the engineering and 
oq design problems of ELECTRICAL 
ad. % MANUFACTURING 'S vast readership 








makes him well qualified to appraise re- 
sourceful thirking in the development of 
new electrically energized products. 
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Note carefully these 
CONTEST RULES 


1. Who is eligible? 


Any company that has developed or 
commercially marketed, since August 1st, 
1940, a new electrically operated machine, 
appliance, apparatus, device, radio or 
electronic product, is eligible to participate. 
Industrial designers or engineering con- 
sultants collaborating in the development 
of such products also are eligible. No entry 
fee is required. 


2. What to do? 


Prepare and submit a typewritten manu- 
script of between 2500 and 3500 words 
describing a new or redesigned machine, 
appliance or device that is electrically oper- 
ated, and which has been developed since 
August 1, 1940. 


Tell briefly why product was developed 

. what set of circumstances induced the 
making of the new or redesigned product. 
Relate the engineering fundamentals of the 
design, without necessarily divulging any 
confidential information. 


Be sure to tell how power, control, light, 
heat or other electrical features were engi- 
neered into the product. What metais, 
materials, electrical and mechanical parts, 
equipment and finishes, etc., were selected 
and why? Brand and trade names should 
not be mentioned. 


One company may submit more than one 
manuscript on the same product or enter a 
manuscript for as many different products 
as desired. 


3. What illustrations required? 


An exterior view of the product described 
in the manuscript also pictures and draw- 
ings of interior or functional parts of the 
featured product are required along with 
photograph of man or men primarily re- 
sponsible for the product’s development. 
Be sureto identify photographs and interpret 
them in caption and text. 


4. When does contest close? 


All manuscripts, photographs, drawings, 
etc. should be addressed to Contest Editor, 
ELECTRICAL MANUFACTURING, 1250 
Sixth Avenue, New York, N. Y., and must 
bear a postmark not later than midnight of 
August 12, 1941, or be otherwise delivered 
by 5 p. m. of that day. 


5. What are the prizes? 


There will be $1,000 in awards. Each 
company, which, in the opinion of the jury of 
award, most aptly describes and effectively 
illustrates a product reflecting engineering 
accomplishment and design ingenuity, will 
receive a framed Certificate of Award and 
$250. in cash. Equal prizes will be awarded 
each of those who may tie for any one of the 
prizes. The judges’ decision will be final. 
Prizes will be announced in the Seventh 
Annual October Product Design Number of 
ELECTRICAL MANUFACTURING. 


Manuscripts and illustrations become the 
sole property of the publisher who reserves 
the right to publish any such material in 
whatever form seems most suitable. if 
non-prize-winning manuscripts are subse- 
quently published, prevailing author rates 
will be paid. 


CONTEST CLOSES AUGUST 12th 


To be eligible for award rating, your manuscript must be mailed to the Contest 


Editor not later than midnight August 12th or be otherwise delivered by 5 o'clock 
of that day. If you have not yet registered in the Contest — do so immediately! 
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GENERAL PLATE 
Laminated Metals 





i 


Laminated Metals have opened up a new world of opportun- 
ities for manufacturers using metals. They offer you possibil- 
ities that ordinary metals can’t touch — rigid metals with 
high conductivity, metals with a magnetic surface on one side 
and a non-magnetic surface on the other, spring material 
with higher conductivity, metals with both easy workability 
and high corrosion resistance. 





eee 


General Plate manufactures these laminated metals 
by permanently bonding two entirely different mate- 
rials into one—silver or gold to copper or bronze, 
copper to steel, bronze to copper, ferrous to non- 
ferrous and many other combinations. And avail- 
able in flat stock, sheet, wire and tubing, these lam- 
inated metals are just the answer to electrical and 
chemical products manufacturers faced with fussy 
problems. 

Find out more about these laminated metals. See 
if they are more practical for your use. Our engin- 
eers will gladly go over your problems without ob- 
ligation. Write. 


Truflex Thermostatic Bimetal 


General Plate manufactures Truflex Thermo- 
static Bimetal in a complete list of combinations 
large enough to meet all requirements in temper- 
ature range, electrical resistance, size, shape and 
cost. Available in sheets, strips, coils or fabricated 
parts, this metal is consistently uniform and has 
the closest possible tolerances—results of General 
Plate’s high precision-manufacturing process. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Trufiex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 





ELECTRICAL MANUFACTURING 









Or 
ste 
int 


at 


108 
BIR: 


POR 


WITHOUT LIMITATIONS 





Ee 


AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 
Speed Ranges up to 16 to I—Sizes 1 to 30 hp. 


ICK THE SPOT where speed changing will be done 

most handily and when needed. You can put the speed 
changer for the Reliance V*S Drive right there, and the 
start-stop station alongside. There are no limitations 
whether machines are long or short, high or low, 
wide or narrow. Speed changer and start-stop station 
can be at any distance from the motor or speed- 


control unit. Put them any place that you can run a wire. 


PRODUCTION AIDS 


Other features which help boost production are: quick 
stopping, reversing, safe speeds for threading and 
inching, ample starting torque with controlled acceler- 
ation, and speed setting. Get Bulletin 310 for details. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road * * * Cleveland, Ohio 


BIRMINGHAM * BOSTON * BUFFALO * CHICAGO * CINCINNATI ® DETROIT « GREENVILLE (S.C.) 
HOUSTON (TEX.) * LOS ANGELES * MINNEAPOLIS * NEW YORK ¢ PHILADELPHIA © PITTSBURGH 
PORTLAND (ORE.) * ST. LOUIS * SAN FRANCISCO * SYRACUSE (N.Y.) AND OTHER PRINCIPAL CITIES 





@ These control elements make 
starting and stopping as easy as ring- 
ing a door bell; speed changing as 
simple as tuning your radio. Mount 
them wherever you can run a wire. 


JUNCTION BOX 
WITH ADJUSTABLE-SPEED 
A-C. LINE MOTOR 


SPEED 
CONTROL 
UNIT 
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-=- and the wire that licked them / 


Manufacturers of steam locomotives used to get a lot of complaints 
from the railroads about the wire used in automatic train control and 
lighting circuits. The insulation would get baked to a crisp, then 
vibration opened up cracks permitting the entry of the moisture 
which condensed in the conduits between runs. The resulting she tear a ee oe le 
grounds made rewiring necessary as even partial grounds prevented 
automatic train control systems from functioning properly. 


We were asked if we could make a cord that would give depend- [iseaizamm ae ered 
able, lasting service and we solved the problem with this construc- 
tion : — individual conductors were insulated with felted asbestos, Rockbestos A.V.C. 600 Volt Motor Lead Cable 

_ ‘ No. 18 AWG to 1,000,000 CM, flexible conductors 
over that varnished cambric was wrapped, then another felted asbes- 
tos heat barrier, and finally the insulated conductors were twisted 
together and covered with a thick, rugged asbestos braid to make @= iW 
: : ; OEM 

the heatproof, fireproof, oil, grease and moisture resistant Rockbestos == 
A.V.C. Flexible Cord illustrated at the right. Retthesins Ae Moe ae 


This cord, like other Rockbestos-designed wires, soon found its Oe a ee re re 
way into various products requiring a heatproof, moisture resistant 
wire, such as blueprint machines, lighting fixtures, extension lamps, 
laboratory equipment, etc. Even in outdoor floodlights, an application TEN TESTED ROCKBESTOS VALUES 
for which we do not generally recommend this type cord, one manu- that will pay you dividends 
facturer found that it had 83% of its original dielectric strength after HEATPROOF G. Gil. Greaée and 
4000 hours of exposure to rain, snow, sun, smoke fumes, salty FIREPROOF Moisture resistant 


atmosphere and the intense heat of the lamps. 7. High overload 
PERMANENT capacity 





For complete information on this wire and others in our line of 118 standard 
Rockbestos permanently insulated constructions ask for our No. 10-E Catalog Never becomes 8. Reduces returns 
showing equipment wires, cables and cords or our No. 64 Bulletin on Electric hard or brittle aniepiannnants 
Range and Appliance Lead Wires. Rockbestos Products Corporation, 765 Nicoll Resists heat 9. Builds good will 
Street, New Haven, Connecticut and vibration 10. Increases sales 


Also refer to McGraw-Hill Electrical Buyers Reference 


New York + Buffalo - Cleveland - Detroit - Chicago - Pittsburgh * St. Louis +: Los Angeles * San Francisco * Seattle + Portland, Ore. 


Rockbestos 600 Volt All-Asbestos Power and Rheostat Cable — No. 18 AWG to 1,000,000 CM — one of 118 different permanently insulated wires 
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HE MINNEAPOLIS-HONEYWELL snap- 
ens will reliably control either a light 
or heavy duty electric circuit for millions of 
operations. Extremely fast acting — 8 con- 





tacts per second on light loads — Con-Tac-Tor AS MM yA WA | i.e al 
snapswitches are available in a wide variety - 

of types and can be used on either AC or DC. 
They operate in all positions and their small 
size enables them to be used where space 
is limited. Send for literature which de- 


scribes Con-Tac-Tor snapswitch in detail. 


XI 
EGLATOR e 
ArT at 
pimnea sce ast og MESOTA 


Minneapolis-Honeywell Regulator Company, 
2810 Fourth Ave. S. Minneapolis, Minn. 
Canadian Plant: Toronto. European Plant: 
London ... Company branches in 49 cities. 








MINNEAPOLIS-HONEYWELL 


CON-TAC-TOR , 
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BREAKING RECORDS 


The men in Republic plants are 
breaking production records every 
month in an all-out effort to speed 
up defense. 

At the same time, they are furnishing 
as much steel as possible for other 
important uses. 

The people in the communities in 
which these plants are located take 
almost as much pride in these accom- 
plishments as the men themselves. So 
do we—and so, we believe, do the 
American peo- 


Those words came from a large 
user of Republic Silicon Steels, and 
he had a lot more to say: “Die costs 
dropped sharply when we began 
to use your Silicon Sheets three years 
ago. Punchings were more accurate, 
easier on dies. Because of our auto- 
matic feed, the flatness of these 
sheets speeded up production. Long 
ago, we acknowledged the high 
permeability and low core loss of 
Republic’s Silicon Sheets but it is 
these extra qualities which have en- 
abled us to take for granted the su- 


perior performance of these sheets.” 


J stack more easily- and we 
have saved money in handling!” 


Here are the reasons why Republic 
Silicon Steel Sheets will produce 
these advantages for you. Their 
uniform temper means clean, flat 
punchings. There’s less wear on dies 
because these sheets are free from 
hard spots. Die grindings are re- 
duced, press runs increased. There’s 
no loose scale to clog dies. Stacking 
is speeded up because punchings lie 
flat. And the dependable electrical 
properties of Republic Silicon Sheets 
will improve the quality of your 
product. Try them on your next 
production run and get the feel 
of these money-saving advantages. 
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REPUBLIC STEEL CORPORATION 


e General Offices: Cleveland, Ohio 


PRESIDENT 


ple as a whole. On 








BERGER MANUFACTURING DIVISION ¢ CULVERT DIVISION e NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION e UNION DRAWN STEEL DIVISION ¢ TRUSCON STEEL COMPANY 


REPUBLIC SILICON STEEL SHEETS 
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or places where Fiberglas* 
helps increase production 


MOTOR BREAKDOWNS in Kentucky steel plant required 
weekly rewinding of 25 to 30 units out of 700 total. So, 
management insulated all 700 motors, from fractional 


h.p. to 250 h.p., with Fiberglas. Motors now operate at 
average 20% over rated capacity. Breakdowns cut dras- 
tically to 3 or 4 motors per week. 





Profit by the example of a Kentucky steel mill! 


HE wheels of industry are mov- 
"Ting faster today than ever before 

. much faster than in 1918. 

Loads are increasing. Equipment 
is exposed longer to tough operating 
conditions. Breakdowns are multi- 
plying. New equipment is getting hard 
to get. 

What are your plans for meeting 
this situation? Why not profit by 
the example of the Kentucky steel 
mill mentioned above? 


By having your present equipment 
rewound with Fiberglas Electrical 
Insulation, you get several benefits. 

First, you may find that your pres- 
ent equipment can withstand exces- 
sive loads for abnormal periods of 
time without insulation failure. This 


JULY 1941 





is because Fiberglas has a longer life 
under high temperatures than as- 
bestos and a considerably greater 
margin of safety than cotton. 


Second, by slight redesign of your 
present motor, and generator wiring, 
you may actually increase their 
horsepower output. This possibility 
comes from the fact that Fiberglas 
Electrical Insulation will stand up 
under operating conditions where 
cotton or asbestos breaks down. 


What's more, rewinding old 
equipment with Fiberglas often solves 
the problem of a possible long wait 
for new equipment—which may be 
very difficult to get in these times. 
If you can get new motors or gener- 


ators promptly, your manufacturer 


can supply them with Fiberglas in- 
sulation, on your order. 


So, why take a chance in these 
days when continuous production is 
so important? Consult your electri- 
cal repair shop. Specify Fiberglas 
Electrical Insulation. Write for addi- 
tional information to Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. 
In Canada, Fiberglas Canada, Ltd., 
Oshawa, Ontario. 


®T. M. Reg. U.S. Pat. Off 


OWENS-CORNING 


FIBERGLAS 








These days, Chromel is hard to get—and we both 
know the reason. But “‘our’s not to question why— 
our’s but to do or die!”’. . . With defense naturally 
having the first claim on nickel, with our share of 
what is left for the rest of us, we are doing all we 


can to treat all Chromel customers fairly. And 


always remember that though Chromel be scarce 
in available quantity, its quality is just as reliably 
good as always. Its durability, better than ever. If 
you want technical data on Chromel, ask for 
Catalog-L . . . Hoskins Manufacturing Company, 
Detroit, Michigan. 
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MICHIGAN 
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Taylor Laminated Plastics are a part of every picture. 


Fluorescent lighting, for instance—the better light for better 
sight in modern industry relies on Taylor Phenol Fibre. Two 
little insulating discs of Taylor Phenol Fibre—fabricated by 
the millions at the Taylor Plant — are required for each 
fluorescent light tube. 


Laboratory control of product quality and uniformity at the 
Taylor Mill and the most modern facilities for fabrication to 
the exact specifications of the manufacturer, have led many 
vulcanized and phenol fibre users to place the whole respon- 
sibility for their insulating parts with Taylor. 


We believe you, too, will find Taylor Service more satisfactory 
and more economical in the long run—especially today, when 
it can be a real aid to greater production in your plant. 


TAYLOR FIBRE CO. 
NORRISTOWN, PA. 


TAYLOR 


LAMINATED PLASTICS 


« Vulcanized Fibre « Phenol Fibre - 
SHEETS, RODS, TUBES, FABRICATED PARTS 









This New Tracing Cloth 


Prevents Scars and Stains 





on your Drawings 


AsE 















REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 

























PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspirationand water splashes 
on ordinary tracing cloth create 
“ghosts’’ which reproduce on 
blueprints. PHOENIX Tracing 
Cloth withstands actual immer- 
sion in water for fully 10 min- 
utes at a time! Perspiration and 
water marks will not stain it! 





PHOENIX is an improved tracing cloth that defies 
perspiration stains and water marks—that holds pencil 
smudges and erasure scars at a minimum. Now you can 
have clean tracings, in pencil or ink, free from the 
untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new 
process that defies moisture, and gives you an unusually 
durable working surface. You can use harder pencils 
with this improved cloth and get sharper lines with 
less tendency to smudge. Even 6H pencil lines show 
clearly, and reproduce sharply! Erasing does not mar 
the drawing surface; erased areas take pencil smoothly 
—and ink without feathering. The new white color 
and increased transparency provide excellent drawing 
contrast and produce strong blueprints. 

Let PHOENIX prove its merits on your own drawing 
board. See your K&E dealer, or write for a generous 
working sample and an illustrated brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N. J. 


CHICAGO - ST. LOUIS + SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 












PHOENIX LESSENS 
SMUDGE GHOSTS 


The newW improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(SH and GH) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred when erased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 
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INSULATED METALLIZED — PT iatallized type. § sizes. 

: Also Type BW Wire Wound > s oe ae s 
, Insulated.1/2-, 1- and 2-Watts. ; 


ATTENUATORS 


2 sizes, 20- and 30-steps. “ gave - | a Secorncy 
POWER RESISTORS 


Metallized type. 10 sizes 
U3 te 150 watts 


METALLIZED 
CONTROLS 


Volume-Tone-Poten- 
tiometer, Metallized & 
Wire Wound. 


PRECISION WIRE ‘ a 
WOUND RESISTORS * \ ALL-METAL 


12 sizes _ RHEOSTATS 


2 to 100 Watts. 


~ WIRE WOUND RES! — 
© F sizes; 112 te 20 Wotts. "\\ WIRE WOUND RESISTORS ULTRA HIGH \ 


Cement Coated—53 sizes, FREQU ENCY 


fixed and variable types. Metallized type. 4 sizes. 


Qe COMPANY THAT 
MEETS ALL RESISTANCE NEEDS 


With so much depending upon the selection of the 

one right resistor for any job, the importance of having 

a single, specialized source of supply for all of the 

many fixed and variable resistance types becomes 

plainly evident. You gain full benefit of IRC’s many 

years of experience in supplying the right resistors—in 

the right shapes—with the right terminals— protected 

by the right coatings—and selected with a full under- 

standing of the specific problems involved. Above all, 

you are assured of dependability—the natural result 

of years of intense specialization on the develop- 

ment and production of quality resistance units only. Makers of Resistance Units of 
More Types, in More Shapes, 
for More Applications Than 
Any Other Manufacturer 
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EDUCES type on request. 


GHOSTS § 405 N. BROAD ST., PHILADELPHIA, PA. 
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Characteristics and Applications 
of SHADED POLE MOTORS 





Number Eight of a series 
on “How to Selecta Small 


Motor for your Machine” 


For devices such as timing devices, fans, 
heaters, etc., which require small con- 
stant speed, single-phase motors of com- 
paratively inexpensive design, the shaded 
pole motor is widely used. Since there 
are no internal switches or brushes, the 
only moving part is the squirrel-cage 
rotor. Ratings of 1/250 hp to 1/100 hp 
are common for shaded pole motors. 
Larger sizes are seldom used, due to 
their rather weak starting torque and 
low efficiency. 

The shaded pole motor meets the need 
for a non-reversing, popular-priced 
power unit where motion rather than 
power is the primary need. The magnetic 
field is fairly even and thus assures quiet 
running, a factor of considerable impor- 
tance in small motors. 


Characteristics 
Speed in the shaded pole motor is rela- 
tively constant at a given load, being 


THE BODINE LINE INCLUDES 
EVERY KIND OF MOTOR 


Bodine offers you more standard types 
of fractional horsepower motors than 
any other manufacturer. In addition 
to a full line of shaded pole motors, 
Bodine makes split-phase, capacitor, 
synchronous, and polyphase induction 
a-c motors; shunt and compound d-c 
motors; and series universal motors. 
These are available with built-in speed 
reducers, governors, and many other 
features. Precision manufacture in- 
sures quiet, reliable operation. 


Ratings ¢ 1/2000 to 1/6 hp 


BODINE 


FRACTIONAL HORSEPOWER 


MOTORS 


SSS a 





The Bodine Type 
NSP motor is 
a high quality 
shaded pole 
motor, avail- 
able in 1/250 
and 1/100 hp 


ratings. 


little affected by voltage fluctuation. 
Variation in load causes a small change 
in speed. A series resistance in the circuit 
will decrease the speed somewhat, but 
this also decreases breakdown torque of 
the motor. 


Limitations 

All devices driven by shaded pole 
motors should require relatively little 
power. Motor starting torque being low, 
care must be taken to insure that the 
motor will always start under the applied 
load. These motors are usually operated 
at a point on the load-speed curve where 
speed begins to fall off appreciably with 
increase in load. Best efficiency is thus 
obtained. 


Advantages 


Principal advantages are: 


1. Inexpensive. Shaded pole motors 
are usually less costly than any other 
type, due to their simple design. 











Bodine has 
the motor for 
your machine 





2. Simple construction. No brushes 
or internal switches. 


3. Relatively constant speed. Voltage 
changes have little effect on motor speed. 


4. Very quiet. Favorable magnetic dis- 
tribution and absence of brushes facili- 
tate silent operation. 


5. Not damaged by stalling. Most 
shaded pole motors may be stalled for 
extended periods without damage. 


PRINCIPLE OF OPERATION 


Shading coil 

on one tip of 

each pole. 

Current in 

main coil in- 

duces current All main coils 
in shading B in series with 

coil. - the line. 

The shaded pole motor is a salient 
pole, single phase induction motor 
with small rectangular “shading” 
coils punched from copper, fitted 
over one-half of each pole face. 
These shading coils form the start- 
ing winding. Alternating current in 
the stator winding induces a current 
in the shading coils so that the mag- 
netic field develops first in the un- 
shaded half and then in the shaded 
half of the pole face. A revolving 
field is thus set up which pulls the 
rotor around. 





Bodine Shaded Pole Motors can be supplied with SPEED REDUCERS 


BODINE ELECTRIC COMPANY « 2256 W. OHIO ST., CHICAGO 
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LAPZRE On the cover: Powered by a 40 hp. two speed motor 

w o O 3 oa 8 6 . . . - . . I I . + 

Cle and provided with full-hydraulic feed control, this Federal 
ig Machine & Welder Company Brittania shell turning lathe 


has an output capacity of 30-4.5 in.; 18-5.5 in. or 18-155 
mm. shells an hour. Cutting speeds up to 500 ft. a minute. 
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4 There are times, and products, dependent upon just such units. 
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ENERGIZED MA- An authoritative discussion by F. J. Riker of Worcester Pressed Steel. 


4 D, PRODUCT PARTS. 60 
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A review of torque motors by Consulting Engineer Puchstein. 
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Series BK—16 Relay. Built to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 





Series120 AC Relay. This relay 
which sells for less than $1 has 
operated over 85,000,000 
times in an electric fence 
control, and still remains in 
excellent condition. 


And These Are Not the 
Extremes in the 
Guardian Relay Line! 


GUARDIAN 


1627 West Walnut Street 


ee 


MACHINE 





% Now is the time to draw-in the line on materials— machine operations— man 
. three costly, hard-to-get "ingredients”’ that complete the production 
triangle. Where to pare? 

Begin with your present method of control. If not electrical, you're probably doing 
an unintentional job of extravagant waste (Area "'B'’ above), waste that can find 
you “hard-put”’ another year hence. But... 
your control with Relays by Guardian, and you scale down, not one, not two, but 
ALL THREE of these priceless essentials (Area '‘A’’ above), in triple thrifty proportion. 


— ILAWCS by GUARDIAN.. 


let Guardian Electric engineers design 


Perhaps gears, cams, springs and lever controls are merely 
a habit. Or, you just haven't tried electrical control with 
Relays by Guardian. Once you do, watch friction, wear 
and dissipated action hit the vanishing point. Watch costs 
go down... production go up... 
formance assured in the bargain! 


*7,146 STANDARD GUARDIAN PARTS MAKE 
IT EASY TO SWITCH TO ELECTRICAL CONTROL! 


Without re-planning your product in more than a few de- 
tails ...a single unit or combination of Relays, Switches, 
Solenoids by Guardian can be quickly assembled into 
production SAMPLE form from more than *7,146 standard 
Guardian control parts. Then, ANY QUANTITY for fast 
delivery of the very control you need. We urge you... 


with improved per- 


send in your blueprint for cost-free engineering sugges- 


tions now... today. *Inventory Count Jan. 1, 1941 


TIME 


| RELAY S SHRink the Production triangle! 
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e@ RADIO CONTROLS 

e LIQUID LEVEL 

@ AIRPLANE CONTROLS 

e COMMUNICATIONS 

e@ TIMING CONTROLS 

@ STEPPING RELAYS 


e U.S. GOVERNMENT 
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Anyone who followed engineer-designers during years past, with 
alert attention to their versatility and resourcefulness in putting 
to effective work such new materials as had been sustainedly 
developed, might have been justified in saying but a few short 
months ago ‘‘What more can they do?”’ 


Like the mythical ‘‘he’’ who fourd the job that couldn’t be done 
and set out with all his might to succeed in accomplishing the 
impossible, specifying engineer-designers have since then produced 
miracles — not in isolated instances, but many times, it would 
seem. For it was with the advent of priorities, and the predictable 
exhaustion of such reserves of already-purchased materials as 
makers of various electrically-energized products then had, that 
substitutes had to be and were provided. It was not easy going 
but it was soon under way. 


Now we find some of the substitutes themselves to be falling 
into scarcity bans and limitations and the previous best ‘‘out”’ 
must be re-determined for new realities. In some instances this 
has taken place even before the first alternate could be established 
for sustained production. There will be more, much more, of just 
that same sort of thing and the really smart engineer-designer will 
prove to have been he who went way down the list to the point 
where re-determinations, without too great sacrifice of other con- 
siderations, were unlikely to be necessary. 


Incidentally, this touches upon one of the biggest things that 
preliminary contacts with those already undertaking participation 
in the Seventh Annual ELECTRICAL MANUFACTURING Product 
Design Contest disclose. The all-absorbing attention given to 
materials and parts has yielded evidences of some truly extraor- 
dinary solutions. Particularly, where previous engineering-design 
specification dictated, or closely integrated itself with the essential 
form, surface texture, weights or even performance characteristics 
of the established product. These will soon be in evidence in various 
announcements of defense, semi-defense and peace-time products. 
A bright side-light on some of the tough barriers that arise in 
the course of all-out-defense; but the job is being done, and well 
done, too. 





















































ARYING widely in both form and size, re- 

sistance heating units are furnished in many 

capacities and temperature ratings for integrated 
specification on electrically operated machines, appliances 
and devices which depend on the effective application of 
heat for correct functioning. Some types are suitable 
for heating process machinery, warming tables, drying 
ovens, hot plates, platens, electric ranges and similar 
products.* Other types are especially adapted for die 
blocks, soldering irons, embossing pencils, glue containers, 
revolving rolls, etc., where small amounts of concentrated 
heat are required. Still other types are available for 
heating water, oil, paraffin, asphalt, alkaline baths, nickel 
and copper plating solutions and other liquids. These 
various heating elements may be divided roughly into 
four classes, namely, contact heaters, immersion heaters, 
air heaters and radiant heaters. 


* See also “Practical Heating Element Design,” ELECTRICAL 
Manuracturinc, May 1940, “With Efficient Heat Transfer 
Many Products Are Improved,” October 1940 and “Fut More 
of the Heat to Work,” April 1941. 


Edwin L. Wieqand \ 
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Pre-Fabricated Heating Units | 


Contact heaters are perhaps the most commonly used 
for temperatures below 1000 deg. F. The heating ele- 
ment is held in intimate contact with the work, either 
by clamping or by some other method. Heat transfer 
is primarily by conduction, although in some instances 
there may be some transfer by convection or radiation. 
Immersion heaters, are designed for immersing the heated 
portion of the element directly in the liquid to be heated. 


PAAAPAAAAAPAAPAPALAAAA A EOOOOOOOo ern ees se ese "000" 


Whether your complete, electrical- 
ly-energized product will require 
large volumes of heat at moderate 
temperatures or small, concentrated 
amounts at high temperatures, there 
are standard strip, tubular and car- 





IR HEATERS may be sub-divided into room 

heaters and oven heaters. In either case, however, 
transfer of heat is usually a combination of convection 
through air and radiation from the surface of the unit. 
Forced convection of air by means of a blower unit, 
which directs the air over the surface of the heater, will 
often make possible a higher wattage rating in a unit of 
a given physical size. Radiant heaters,-as their name 
suggests, involve the transfer of heat chiefly by radiation. 
The units must ordinarily operate at relatively high 
temperatures and may be backed up by a reflector to 
concentrate the heat. 

To meet the varied requirements of these general 
classes of application, several basic types of units are 
available. These include strip heaters, cartridge heaters 
and tubular units, any of which may be used in some of 
the applications falling under each of the above classi- 
fications. In addition, there are certain non-inclosed 
types of resistance heating elements which, although un- 
suited to those applications where one of the basic units 
is required, do nevertheless have their own special field. 

Strip heaters are designed with a number of coils 
located in the same plane within a metal sheath, and 
are rectangular in cross section. They are widely used 
for heating air or for clamping to flat surfaces. A few 


YUBULAR units (A) can be bent or coiled 


into many special shapes. Grid shaped unit 
has a nickel-silver sheath and glass sealed 


terminals. Heater (C) is used in forced air heater 
applications. Fins are brazed to the tube through- 
out the entire length. Construction (D) of one 
type of tubular unit utilizes helical conductor of 
nickel-chromium wire imbedded in magnesium 


oxide powder. 
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That Simplify Product Design 


of the common applications are for process machinery, 
drying ovens, matrix scorchers, warming tables, incu- 
bators, roll heating, packaging machinery, etc. Strip 
heaters are available in straight-length types and also 
in special shapes such as ring units, flatiron units, seg- 
ment-type heaters and cylindrical units. Fin-type units 
are available for forced air heating applications. 
Straight-length strip heaters are furnished in ratings 





tridge units (and many non-inclosed 
types also) readily available for 
specifications. Uniform, time-tested, 
safe, economical and easy to assem- 
ble within the product they offer 
the solution to many problems. 





up to 1500 watts and in lengths of from 4 in. to 15 ft., 
with available widths varying from about 34 in. to 2.5 
in. In one form of strip heater, a nickel-chromium re- 
sistance coil is stretched the length of the heater several 
times, providing even distribution of heat over the entire 
unit. The coil is insulated from the metal sheath by 
magnesium oxide powder which is a non-conductor of 
electricity but which has the property of quickly trans- 
ferring heat from the coil to the sheath. After assembly, 
the unit is compressed hydraulically to insure the utmost 
compactness. Another type employs mica _ insulation 
for enclosing the resistance element, while in a third de- 


sign, the heating element, which is either nickel-chromium 
ribbon or spiral wire, is embedded in a refractory mate- 
rial under heavy pressure. The unit is then furnace fired. 

For temperatures up to 750 deg. F., strip heaters 
are provided with steel sheaths, while for temperatures up 
to 1200 deg. F., they are furnished either with porce- 
lain-enameled steel sheaths or with chrome steel sheaths. 
Heaters are available with terminals located at each 
end, with both terminals located at one end, or with 
both terminals at the center. Where the terminals are 
located at one end, they are often placed ina staggered 
position to permit the use of bus bars or wire connections. 
For the parallel connection of a large group of strip 
heaters, special bus bars are available. These are punched 
with holes designed to go over the terminal studs of the 
heaters and thus provide a positive, permanent connec- 
tion. The frequent spacing and shape of the holes, to- 
gether with the ease of bending of the bus, provide for a 
wide choice of heating unit spacings. 


FOR VARIABLE HEAT CONTROL 


TRIP heaters are also available with two circuits 
which have a common terminal, with one-half of the 
When connected to a 3-heat 
switch, these heaters can be operated to generate total 
wattage, one-half total wattage, or one-quarter total 
wattage. This provides the variable heat control which 
is necessary in many installations such as hot plates, 
platens, dies, process machinery, printing press ink dryers, 
etc., where temperature flexibility counts. 
Many types of immersion heaters are made from strip 
units which are welded or brazed to some form of screw 


total wattage in each. 


CHARACTERISTICS OF SOME RESISTANCE HEATING UNITS 








Inclosed 


| 


Non-Inclosed 
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Cartridge 


Tubular 


Non- 
Metallic 


Resistance 
Element 


41 


tory material. 


Resistance coils wound around 
refractory spool and em- 
bedded in magnesium oxide 


powder or refractory material. 


Sealed into metal sheath. 

Helical resistance coils centered 
in seamless metal tubes and 
embedded in magnesium 
oxide powder or refractory 
material. 


Continuous ceramic rod with 
high resistance center and 
low resistance ends. 


Core of asbestos yarns around 
which is helically wound re- 
sistance wire. Outside insula- 

tion is felted asbestos. 


drical. 


Straight length 
only. Can not be 
be bent. 


Straight length, or 
coiled into special 
shapes. 


Straight length 
only. Two types 
of terminals. 


Continuous, or cut 
to specified 
lengths. 


Lengths range from 
one in. to 6 ft. and 
diameter from *¢ 
in. to 4 in. 


Lengths range from 
1 in. to 10 ft. and 
diameters from 5 


in. to 5 in. 


Lengths range from 
11 in. to 68 in. and 
diameters from 5% 

in. to 114 in. 


Type of Available 
Unit Construction Forms Dimensions Applications 
Resistance coils located in same | Straight length, | Lengths range from | Process machinery, drying 
plane within metal sheath | semi-circular, cir- fin. to 15 ft. and | ovens, matrix scotchers, 
and embedded in magnesium | cular ring, seg-| widths from %4in.| warming tables, roll heating, 
Strip oxide powder, mica or refrac- | ment and cylin- | to24in. immersion heaters, electric 


ranges, coffee urns, perco- 
lators, air heaters, etc. 
Wrapping and _ packaging 
machinery, hot platens, die 
blocks, soldering irons, fold- 
ing machinery, glue con- 
tainers, headed tools. ete. 
Laundry machinery, can sol- 
dering machines, ovens, ma- 
trix presses, plating tanks, 
type melting pots, immer- 
sion heaters, hollow holding 
bolts, metallic platens, etc. 
Small and medium type fur- 
naces, and radiant heaters. 


Curling irons, embossing pen- 

cils, cigar lighters, hair 
wavers, permanent wave 
ovens, soldering irons, etc. 








J 





General Electric A 


| 
| 





Watlow Electric Mfg B 





Harold E. Trent 


plug for mounting the heaters through the wall of a 
tank. They are available with from one to 6 blades, 
and with copper, steel or chrome alloy sheaths, depend- 
ing upon the liquid to be heated. Three-heat immersion 
units have two blades that can be connected in parallel 
or series as desired, while 3-blade types can be connected 
for single-phase or 3-phase operation. In one 6-blade 
unit, the blades are designed to be connected in pairs 
of two in series for 440 volt, 3-phase operation. Watt 
densities range from 28 to 35 watts per sq. in., of 
sheath surface for heating water and solutions that read- 
ily absorb heat, and from 16 to 18 watts per sq. in., 
for mineral oils, paraffin, etc. 

Ring units are made in diameters up to approximately 
12 in., and are available in both single-heat and 3-heat 
designs. They are widely used in electric ranges, waffle 
bakers, coffee urns, percolators and similar appliances 
and can be furnished either flat or formed to a spherical 
radius for clamping to the dished bottoms of kettles. 
Several ring units may be nested together, in order to 
increase the wattage capacity and to distribute the heat 
evenly over a large surface. Segment heaters, made in 
lengths ranging from 9 to 18 in., are also available for 
clamping to the bottom of round tanks, either flat or 
of dished contour. 

Hinged cylindrical units, rated at from 1000 to 7000 
watts, are available in diameters of from 4 in. to 9 in. 
and in lengths from 6 in. to 19 in. These heaters, 
which are made up of two halves, are curved to semi- 
circular form and held together with hinges on one side, 
with an adjustable bolt arrangement on the other. They 
are particularly desirable where it is not feasible to slide 
a full cylindrical shaped unit over the ends because of 
an enlarged section or other obstruction. 

Cartridge units are widely used for heating electric 
radiators, wrapping and packaging machinery, folding 
machinery, hydraulic presses using hot platens, shoe ma- 


[SED for heating air or for clamping to flat 


U 


surfaces, strip heaters are supplied in 


straight lengths (A) or in semj-circular and 


cir 


‘ular types (B). Vane type units (C) permit 
rapid heating of air without forced draft. 


chinery, calendars, revolving rolls, glue containers, die 
blocks for extrusion presses, soldering irons, headed tools, 
etc. These devices vary in diameter from about 3¢ in. 
to 4 in. and in length from one in. minimum in the smaller 
diameters to 5 or 6 ft. in the larger diameters. The 
heating element generally consists of a nickel-chromium 
resistance wire which is coiled around a refractory in- 
sulating spool and connected to two terminals which are 
embedded in one end of the core. Various types of 
insulating materials are used for sealing the unit into the 
outer metal casing or sheath. In one type, the resistor 
is embedded in refractory material and fired to 1500 
deg. F., to semi-vitrify the insulation. In another design, 
magnesium oxide powder is employed as the insulating 
material. After assembly, the unit is reduced in diameter 
by swaging to form a compact, solid mass of high density 
which is not affected by vibration. 

Brass-sheathed cartridges are usually furnished for 
applications requiring temperatures not exceeding 750 
deg. F. Nickel-silver sheathed units are available for 
temperatures up to 1000 deg. F., while chrome-steel 
sheathed types can be supplied for installations requir- 
ing temperatures up to 1200 deg. F. Cartridge units may 
also be furnished with sealed ends for immersion pur- 
poses in tanks or containers. 

To facilitate installation, many cartridge units are sup- 
plied slightly undersize so that by drilling a hole, in the 
part to be heated, of a diameter equal to the listed 
diameter of the unit, insertion may be easily accom- 
plished. | Manufacturers generally recommend _ that, 
wherever possible, the hole be extended entirely through 
the part so that the cartridge can be driven out readily 
should removal become necessary. This is due to the 
fact that, when in use, a cartridge unit expands until it 
fits very tightly in its hole. While this is advantageous 


(Continued on p. 80) 


B 


| ING units (A) 
are available in 
diameters ranging 
from 214 to 12 in. 
Hot plate assembly 
(B) for domestic 
cooking shows how 
several ring ele- 
ments may be 
nested together to 
provide evenly dis- 
tributed heat. 





Edwin L. Wiegand 
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Super-Sensitive Relays 





For Precision Performance 





Any relay is but an intermediate 
element between some actuating im- 
pulse and the control of a circuit 
carrying electrical energy to be 
variously applied. When the initiat- 


ing impulse is weak, or falls with 
narrow limits, supersensitivity be- 
comes an important factor in prod- 
uct performance. A guide to elec- 
tromagnetic and electronic types. 





NY RELAY should be “‘sensitive’’ or “‘super- 

sensitive’ enough to meet the actual requirements 

of the product in which it is integrated. Too 
great a degree of sensitivity is likely to involve unneces- 
sary expense, for as relative sensitivity does influence the 
refinements of construction and design, in general, the 
greater the sensitivity the higher the cost. As herein 
discussed super-sensitive relays are those responding to 
actuating impulses of the order of a fraction of a milli- 
amp. 

In the selection of a sensitive or super-sensitive relay 
there are three important factors to be given careful 
consideration. ‘There are: 

Operating incentive, whether an electric current 

or a beam of light. 

Carrying capacity of the contactors which handle 
the current of the circuit which is controlled by the 
relay. 

Speed of operation or response. 

In all relays there is some elapse of time after the 
action required to initiate their opening or closing but 
in the sensitive and super-sensitive types this delay is of 
but an extremely short duration. The product manu- 
facturer, however, should not be mislead by the com- 
mercial use of the term “‘instantaneous”’ as this does not 
necessarily mean super-sensitivity. An instantaneous re- 
lay, in accordance with the Nema control standards, is 
one in which no delayed action is purposely introduced. 


It is obvious that many relays to which this term may be 
applied will not possess the degree of sensitivity for which 
they are desired and the selection must be based upon 
the actual operating data for the attainment of which 
special design and construction features will be intro- 
duced. In other relays, while their action must be sensi- 
tive to the actuating impulse, it is necessary that a definite 
time lag should be introduced and for such relays the 
time delay is stated as a factor of their operation. There 
is also a variation in the data applying to sensitive relays 
as based on their operation on de. or ac. 

Telephone Type. A magnetic relay is, basically, 
a switch designed to operate when the circuit to its wind- 
ing is energized or de-energized. One of the earliest 
types of sensitive relays was that developed for the per- 
formance of switching operations in telephone practice. 
Telephone-type relays are however employed also in 
signaling and communicating systems and may be oper- 
ated by changes in temperature. humidity, light or almost 
any other physical condition. Although now used for 
many purposes, the term telephone-type is still employed 
in the designation of relays that are constructed on the 
basic principle as that originally applied to those used 
exclusively for telephone purposes. 

Telephone-type relays depend for their sensitivity upon 
mechanical design and construction and for their relia- 
bility upon. the suitability of their contacts. Extreme 
sensitivity is attained by reducing the stroke, armature 


SOME PRODUCTS BENEFITING THROUGH THE SPECIFICATION 
OF SENSITIVE AND SUPER SENSITIVE RELAYS 
“ELECTRONIC 


MAGNETIC 
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Acoustic Switching 

Air Conditioning 
Alarm Systems 

Audio Frequency 
Automatic Weighing 
Communicating Systems 
Damper Control 
Demand Meters 

Gas Flow 

Illumination Control 
Liquid Flow 

Liquid Level Control 
Motor-operated Valves 


Thermo-regulators 
rraffic Lights 


Burglar Alarms 
Color Grading 


Photo Cells 

Pilot Circuit Control 
Remote Indicating Color Matching 

Resistance Thermometers Contact-making Instruments 
Reverse Current Counting 

Signaling Systems Current Control 

Supervisory Control Drinking Fountains 
Telephone Switchboards Fire Alarms 

Temperature Control Hole Detectors 
Thermocouples Illumination Control 

Limit Switehes 

Liquid Level Control 

Motor Control 





Watthour Meters 


Paper Breakage 
Paper Register 
Pyrometers 

Race Timing 
Scleroscopes 
Smoke Recording 
Solenoid Control 
Speed Recording 
Spray Painting 
Titration Control 
Voltage Control 
Weighing Machines 
Welding Timers 
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| EPRESENTA- 

TIVE form (A) 
of telephone - type 
relay and (B) the 
basic control  as- 
semblies of contact 
springs; here shown 
in each instance in 
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MAKE BEFORE BREAK-MAKE 
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normal or unoper- 
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ated position. 
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movement, contact separation and contact pressure and, 
on the whole, by careful and skillful construction. Such 
construction involves the use of magnet material having 
a low residual magnetism and upon a limitation of the 
saturation of the magnet to relatively low values as com- 
pared with ordinary magnet practice. 

The contacts, which are carried on flexible relay 
springs, are usually made of silver, gold, platinum or 
an alloy of these metals because they do not readily 
tarnish under atmospheric conditions and do not melt 
at the temperatures of the arcs which occur when the 
circuits are opened. Even if a small amount of tarnish- 
ing should occur with contacts of these precious metals, 
such tarnish as may form (silver sulphide for example) 
is readily broken down by adequate contact pressure. 
The common, or base, metals which are otherwise good 
conductors tarnish quickly under ordinary atmospheric 
conditions and, by combination with carbon dioxide or 
oxygen in the air, a film is produced which offers high 


resistance to the flow of the circuit. Under certain con- 


ditions, the base metals may be employed if contact 
pressures are heavy enough to break down the tarnish 
during each operation and if the circuit to be opened does 
not cause appreciable arcing. 

In the use of any relay, especially one of the tele- 
phone type, the necessity for contact cleanliness cannot 
This indicates the use wherever pos- 


be overestimated. 





sible of dust-proof covers and a periodic cleaning with 
carbon tetrachloride. 

The contact-carrying springs of telephone-type relays 
are arranged for “‘make,” “‘break,”’ ““break and make,” 
and “‘break before break.”” A 
number of sets of springs and contacts may be used for 
the control of multiple circuits. 


**make before break,” 


The magnet coils for 
general use, where the requirement is solely for the rapid 
closing or opening of a number of circuits, have a single 
magnet coil while, when the relay is to operate on either 
of two windings, operate on one winding and hold on the 
other, or to operate on one winding and release with the 
other, a pair of coils wound in opposition may be used. 

Data applying to a telephone-type of relay which 
may be considered as typical of those having the highest 
degree of sensitivity are as follows: 

Minimum operating amperes, 0.0018. 

Coil resistance, | 1 300 ohms. 

Operating time, 0.002 to 0.025 sec. 

Release time, 0.005 to 0.025 sec. 

Relays of this type are at times too delicate to di- 
rectly handle the operating current of the devices with 
which they are to be employed but are used as activating 
elements for other types of sensitive relays which have 
sufhcient contact-carrying capacity for the loads of the 
devices. 

Two demand meters are sometimes operated in paral- 
lel from the same contact mechanism. When this 
mechanism is a contact device mounted on a watthour 
meter, the combined burden of the two meters exceeds 
fixed limits and an auxiliary, intermediate relay of the 
telephone type may be desirable. The relay is connected 
between the contact device on the watthour meter and 
the two demand meters. The contact device then con- 
trols the operation of the relay and its contacts operate 
the two demand meters. ‘When a demand-limiting meter 
is operated in parallel with a “‘billing’’ meter from the 
same contact device, this type of relay may also be used 


*PECIAL relay forms of various types. A— 
Auxiliary relay of telephone type for use with 
watthour meter and two demand meters. B— 
Polarized micro relay for use with self-balancing 
bridge circuits. C—Motor relay for control of 
reversible motors when actuated by a polarized 
relay. D—Super-sensitive magnetic contact 
relay provided with double adjustment contact. 
E—Audio-frequency relay. F—Sensitive relay 
for temperature control. 
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to protect the billing meter. Auxiliary relays of the 
ordinary type are not designed for such service as they 
may be called upon to operate millions of times without 
failure. The sensitive auxiliary relay consists of two 
telephone-type relays mechanically separated but elec- 
trically so connected that the relay contains two sep- 
arate three-wire contacts. Each relay element has two 
sets of two-wire normally open contacts. The contact 
device on the watthour meter alternately closes a circuit 
through one or the other relay coil. By suitable inter- 
connection of the contacts in the relay, the equivalent 
of two sets of three-wire contacts is obtained and these 
contacts, therefore, duplicate the operation of the con- 
tact device in the watthour meter. 

Magnetic relays for heavier services than those indi- 
cated, but still preserving a high degree of sensitivity are 
built in the conventional type, that is having a magnet 
coil, an armature and arm carrying contacts but careful 
construction and choice of materials is involved. 

‘Temperature control affords a specially favorable field 
for the use of super-sensitive relays since the actuating 
elements used with many types of thermostats are of 
themselves super-sensitive and repond to very small varia- 
tions in temperature. In the tubular type of thermostat 
the actuating contact is established by the mercury en- 
closed in the thermometer tube while in other types, the 
contact is made from an arm carrying a lead to a mer- 
cury pool the action being initiated by a permanent mag- 
net carried on an arm of a bimetallic spring thermostat. 
This arrangement has an accuracy of temperature con- 
trol of one half of one degree F.* 

Resonance Relays. In the control of temperature 
by the mercury-in-glass thermostats it is essential that the 
relay employed shall be sufficiently sensitive to cause a 
negligible load to pass through the thermostat. For such 
purposes a precision relay of the resonance type is used. 
This relay has a laminated core and is resonated at 60 
cycles so that a change of circuit conditions caused by 
making and breaking of the thermostat contacts causes 
a very great relative increase in the current through the 
relay. Contact pressures capable of carrying ten am- 
peres or more can thus be obtained while only two to 
six milliamperes are flowing in the thermostat circuit. 

Polarized Relays. Those having a sensitivity of 
0.2 volts, 0.001 amp. are of the balanced type de- 


* See, “Small Travel Switches For Precision Controls,” Evec- 
TRICAL MANUFACTURING, February 1941. 
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( NE circuit (A) as 

used in photo-elec- 
tric relay practice for 
highly sensitive con- 
trols. Here (B) is a 
related assembly. C. 
Amplifier unit of the 
general type frequent- 
ly specified. Compact, 

reliable. 


signed for use in self-balancing bridge circuits. Such a 
relay consists principally of a flat tongue suspended be- 
tween two silver contacts. The tongue is positioned by 
an armature, suspended horizontally between two flat 
springs, in the axial center of the solenoid coil. The 
polarized windings, (Pi and P2, in the accompanying 
sketch) are connected to a 25-volt, 60-cycle line causing 
a constant current to flow through the two polarizing 
coils. The operating windings (Si and Sz) are con- 
nected to movable arms of the potentiometers in the self- 
balanced bridge circuit, causing a current to flow through 
the operating coils whenever the bridge circuit is unbal- 
anced. When the bridge circuit is in balance the tongue 
floats between the two contacts. A change in the posi- 
tion of the transmitting potentiometer unbalances the 
bridge circuit, closing one of the contacts and causing 
the motor to run in a direction to restore the balance. 
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When the balance is again established, the contact is 
opened thus stopping the motor. The transmitting poten- 
tiometer may be positioned manually, as for the remote 
positioning of motor-operated valves in heating and air 
conditioning installations and for regulating the flow of 
gases and liquids in many industrial processes. Or it 
may be automatically positioned as when used for the 
remote indicating of the position of valves, and dampers 
in the control of temperature, pressure, liquid level and 
similar applications. This type of relay is employed for 
the control of reversible motors of large sizes by the use 
of an auxiliary motor relay. 

Motor Relay. [his consists of a shaded pole, re- 
versing, geared-head motor which tilts two mercury tubes 
to give a single-pole, double-throw switching action. The 
held coil of the motor is connected directiy to the line 
thus inducing current in the shading coil control of the 
circuit. Short-circuiting one pair of shading coils causes 
the motor to run in a direction to tilt one of the mercury 
tubes to close the circuit governing one direction of rota- 
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tion of the motor controlled and short-circuiting the 
other pair of shading coils effects tilting of the other 
mercury tube to initiate motor rotation in the opposite 
direction. When both shading-coil circuits are open, the 
relay is held in normal position by two springs and no 
movement of the controlled motor takes place. This type 
of relay may be used for the floating control of any load 
up to 5 amp., 230 volts when actuated directly from 
control instruments. 

Magnetic Contact Relays. For instrument op- 
eration on circuits which may be as low as five micro- 
amperes, a super-sensitive relay capable of handling a 
control circuit of 5 watts at 110 volts is provided with 
magnetic contacts. Such relays are essentially micro- 
ammeters or millivoltmeters of the movable coil type 
with contact making pointers. In place of ordinary 
contact points which might be brought together by the 
pointer movement alone, the pointers of this type of relay 
are brought together by small riders of magnetic material 
afhxed to the pointer and to the adjacent limiting con- 
tact, or contacts. In operation, the external energy 
source has only to bring the two magnetic contacts within 
sufhcient proximity to one another to allow the magnetic 
flux to take effect. Contact is then established with a 
pressure much greater than would be obtainable with 
non-magnetic contact points. 


Such relays may be actuated directly from the low 
energy produced by thermocouples, resistance thermom- 
eters and similar generators of minute power. ‘They are 
also used in connection with photoelectric cells for the 
control of both interior and exterior illumination. 

These relays are mounted in cases, similar to the con- 
ventional instrument cases, which may contain a single 
relay or, if desired, two adjustable contacts, one for high 
and the other for low values, may be incorporated in a 
single case. 

Miscellaneous Magnetic Relays. In addition 
to the magnetic relays above described, there are a large 
number of sensitive and super-sensitive types which are 
designed for special purposes but which have a valuable 
field of application for use in connection with various 
products. 

The reverse-current relay, for use on direct-current cir- 
cuits, is a polarized relay so constructed that current 
flowing through the coils will operate one set of contact 
springs. Reversal of the direction of current flow will 





nsitive magnetic relays 


release the first contact and operate another set of con- 
tacts. This relay may be constructed so as to take a 
neutral position when current is cut off or to remain in 
the position last occupied, as may be best suited to the 
particular application. 

The acoustic relay contacts of a secondary circuit 
through the action, on a sensitive diaphragm, of the voice 
or sounds of even lower intensity. 

Somewhat similar to this is the audio frequency relay 
which responds to relatively weak electrical impulses at 
audio frequency and is useful as a pick-up device for 
remotely controlled circuits. By coupling to a telephone 
line or speech channel, this relay permits the voice, or 
other sound, at a considerable distance, to initiate switch- 
ing operations. It is also adaptable, by microphone con- 
nection, to service in alarm systems, door openers, coun- 
ters, and sound-actuated control circuits. 


XTREME SENSITIVITY of the photoelectric 

cell to the action of light renders it especially suited 
for super-sensitive relay integration although the amount 
of current which is passed by the cell is usually of too 
small a volume to operate magnetic relays without am- 
plification. For this reason one or more amplifying 
tubes are used as an adjunct to the sensitive cell itself 


(Continued on p. 71) 
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Accurately-con 
trolled, slow-closing 
which may be 
timed automatical 
ly and duplicated 
exactly on any cy 
cle) is an important 
feature of this plas 
tic molding press 
Controlled closing 
may be accurately 
timed for an inter 
val from one second 
to 20 min.) is said 
to minimize rejects 
and greatly reduce 
mold maintenanc: 


costs 
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F l Stokes Machine 





Gordon L. Clark 
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Housed in a cabinet of two-toned walnut veneer, 

this ac.-dc. super-heterodyne table receiver has 

built-in antenna, 5 in. dynamic speaker and 

inclined dial calibrated horizontally. Six tubes 

including rectifier, a broad-band RF stage and 

1.6 watts power output make receiver compact 
and able in performance. 


General 


Electri 








Reactions, on the part of automobile drivers, to 
glaring lights, are recorded by this and related group 


: instruments. Tests of color, visual acuity, vertical 
imbalance, depth perception, ametropia and lateral 
by imbalance are some factors covered. 


Guns are rough bored on this double end lathe (also 
suitable for finish boring from one end). The 30 hp. 
575-1725 rpm. main drive motor is started, stopped or 
reversed and boring bar tailstocks moved in feed or rapid 
traverse in either direction from control levers which can 
be slid along front of bed. Feed is driven from main drive 
motor and fast traverse is supplied by a 7% hp. motor. 


Photo Courtesy Westinghouse Electric & Mfg. Co. 





bd Sl ia ee i li OR NLT th io 


Niles Tool Works 
Division General 
Machinery 














Hot or cold air is furnished by 
this hair dryer. Convenient 
switch in motor housing controls 
motor and heating element. The 
base may be tilted to any angle 
or removed from base for hand 
operation. Finished in chrome 
and brown with comfortable 
grip walnut handle. Styled by 
Dave Chapman. 


Finishing of internal 


Filling a need for equipment to 
accurately machine 180 deg. spaced 
keyways simultaneously, this spline 
mill has a capacity of 96 in. be- 
tween centers and handles diam- 
eters up to54in. Cutter diameters 
are 3 to 1 in. and spindle speeds 
range from 230-600 rpm. The 
special drive assures precision and 
flexibility in cutter speeds. Photo 
courtesy Reeves Pulley Co. 


Giern & Anholtt Tool 





performed by this machine with 
the cutter mounted on the head 
of the machine and the work 
located in a special driving fix- 
ture on the knee thus permitting 
lateral reciprocation of the cutter 
through the V-belt drive to the 
head, while the work is being 
rotated and fed into the cutter. 








Michigan Tool 


Ranging from 6 to 
25 tons capacity 
and from 36 to 60 
in. stroke this line 
of pull-up broach- 
ing machines han- 
dles machining of 
round and splined 
holes. All machines 
provide completely 
automatic handling 
of broach through 
a hydraulic mech- 
anism. Equipped 
with dua! hand con- 
troland heavy duty, 
large volume cool- 
ant pump. 


Colonial Broach 








’ Taking both wood 
and metal-mounted 
plates this printing 
block leveller serves 
printer, engraver or 
electrotyper. Be- 
sides including fea- 
, tures of previous 
models other im- 
provements have 
been added such as 
1 hp. ac. or dc. ball 
bearing cutter mo- 

tor, 4% hp. motor 
| driven table with 
automatic brake, 
foot pedal which 
| releases brake and 
starts both motors 
and redesigned 

plate clamp. 


| Vandercook 





eaisomane 


ot CE acta 


. —-7 
oc bel ah net cant ieee Aa, i tt en RTI ae bOI NES: cn Nt Na st tn ALOT NE es a a 


rea 


— 


— 





a 


te 


en eT 


Grinding a single surface of two 
parts, simultaneously, in a double 
rotary carrier is accomplished by 
this machine. Parts are loaded by 
hand and held in each fixture or 
work-station by a cam-actuated 













Suitable for use on wood or 
metal this lightweight speed 
drill is perfectly balanced and 
has many uses in home or 
workshop. Features include 
a pistol grip handle with a 
thumb-flick switch; an off 
center chuck that permits 
drilling up to 34 of an inch 
from a corner; lifetime lubri- 
cation and powerful low- 
wattage motor. Chuck will 
accommodate any drill up 








clamping mechanism. Parts are 
ground at rate of 30 to 40 per min., 
removing 0.005 to 0.015 in. stock 
and are held within 0.001 in. 
parallelism with the under surface 5 
of the top and same limit for apy 

uniformity. Gardner Machine x 
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Knapp-Monarch 


Utilizing wafer-thin alloy discs (0.006 in. 
thick, 7 in. diam.), this new type dictating 
device consists of a recorder with a micro- et 
phone and a transcriber. The dictating 
recorder has a 7 in. turntable and recording 
head has a permanent diamond tipped 
needle, a built-in loud speaker and play- 


back head with permanent sapphire- WSS 
tipped needle. Besides play-back features 7 
the transcriber provides a gooseneck ey 


‘“‘soft-speaker’’ audible only to operator. 


W.& L. E. Gurley 
SoundScriber 





Many modern features as well as sturdy construction have been 
incorporated in this machine for flattening annealed and heat 
treated armor plate having an ultimate strength of 200,000 lb. 
Thicknesses handled range from 4 mm. to 15 mm. Machine is 
driven by a 75 hp. de. motor producing a levelling speed of 40 
to 80 fpm. The annealed plate is levelled cold and the heat 
treated plate is levelled as it is removed from the draw furnace 
(approximately 900 deg. F.) 


oceania 4 





Measurements of curl and shrinkage of 
paper may be made simultaneously with 
this instrument consisting of heating coils 
and thermostat for maintaining a tempera- 
ture of 120 deg. F., within it. Light is 
projected from a point source (a 32 cp. 
headlight bulb) through a collimating 
lens. A transformer provides the 6-volt 
current for this bulb. Both curl and 
shrinkage are read on the same illumi- 
nated scale. 


Aetna Eng.-Standard 
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For the control of elec- 
trical circuits in accord- 
ance with the rise and 
fall of natural illumi- 
nation, this photo-elec- 
tric relay is entirely 
automatic. It may be 
used in aircraft bea- 
cons, street and high- 
way illumination, fac- 
tories, schools, etc., 
etc. Control circuit 
utilizes three photo- 
tubes—one of 20,000 
hours and two of 5,000 
hours life-expectancy. 


United Cinephone 


A bright, unobstructed beam of light 





is thrown through the handle of this 
tool down the shaft right on the work. 
Used as a handle for screwdriver, 
socket wrench, file and special tools. 
The handle is molded of plastic ma- 
terial which is non-conductive. The 
transparent lens is machined from 
another plastic. The tool uses standard 
batteries end lamp. 
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RCA Mfg. 
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Consisting of a turntable, a 
record cutting attachment, an 
amplifier and loudspeaker unit 
this portable disc recording 
equipment cuts recordings both 
in radio studio and on remote 
locations. The use of two rubber 
tired drive wheels between motor 
shaft and rim is a feature of the 
16 in. aluminum turntable. Unit 
has a high fidelity combination 
pick-up and tone arm with 
permanent diamond point styl- 
us. A unique cutter-dropping 
mechanism is included in re- 
cording attachment. 


Hoppe Engineering 





Without reducing power performances this 
electrically controlled governor regulates the top 
speed of a motor bus. When maximum pre- 
determined speed is reached this device, as 
locked with the speedometer cable, moves a 
switch about 0.001 in. This makes contact which 
in turn emergizes the solenoid valve on manifold 
governor and in turn controls the admission of 
gas into carburetor. A variation of no more than 
one mile an hour in speed will operate the device. 


Tul-Lite 














Budd 
Induction 


Heating 


Liners of diesel engine cylinders are hardened 
in a new machine of which this is the control 
center. Differential electro-magnetic heating 
here produces an inside diameter surface con- 
trolled as to hardness, depth from the surface 
and area in the bore of the liner. Full automatic 
operation of the heating application of current 
and operation of the quench are provided. As 
the head travels through the bore a high fre- 
quency current is applied, causing magentic lines 
of force which result in heating of the metal. All 
timed sequences are maintained through this 
controller consisting of various precision, cam- 
operated switches. 
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BY FREDRICK J. RIKER 


WORCESTER PRESSED STEEL CO. 


INCE pressed steel is one of the things that mass 
S production is made of, there are few manufactur- 
ers indeed whose activities, whether or not allied 
in any way with National Defense, do not directly or 
indirectly involve ““making the most’’ of it. 
Were it always possible for the engineer-designer of 
the complete product, the tool designer, the tool maker, 
and the production man to put heads together over every 


new part as it is conceived and developed on paper, a 


Making The Most Of 


Pressed Steel 


manufacturer's own specifications and design—and in 
those specifications and designs is the crux of the entire 
problem. Hence, the need for full and complete under- 
standing of the fundamental problems, materials and 
processes. Although this discussion has been keyed to 
making the most of pressed steel, it should be kept in 
mind that those fundamental principles which apply to 
the working of steel and its alloys are generally applicable 
to the other industrial metals as well.* 


PRESSED STEEL TECHNIQUE 


OLD FORMING and drawing of metals from a 
practical, everyday, working standpoint is more of 

an art than a science. Only to a limited degree has it 
been possible to reduce to formulae the results of the 
die-makers’ craftsmanship and experience. Along with the 
development of new alloys and materials have come new 
problems which past experience in itself will not solve. 
The chief designer of a nationally known manufacturer 
of household appliances may be an expert in his particu- 
lar field. He may know just what tolerances to allow 
between shafts and bearings to obtain any class of run- 
ning fit. He may know machine shop practice from “A”’ 
to ““Z.’’ He probably does. Again, he may know the 
practical advantages and limitations in the use and ma- 
chining of bar stock, castings, forgings and even plastics, 
but it is always desirable for him to check closely and 
intimately with materials and parts suppliers before un- 





Always important to the maker of 
complete, electrically - energized 
products (as the basis of housings, 
panels, supports, operating levers, 
etc., etc.) pressed steel gains new 
significance today. With so many 
forced substitutions for previously- 


specified metal parts in effect, 
pressed steel when skillfully speci- 
fied and fabricated remains a most 
important factor even though today 
somewhat limited in availability. 
An intimate glimpse into how-to- 
do-it on an authoritative basis. 





truly ideal condition would be attained, and that group 
would probably “make the most of pressed steel.’” How- 
ever, under ordinary conditions, even in organizations 
operating their own press shops, the elements of time and 
distance offer too great an obstacle to such close collabo- 
ration between these various departments or functions. 
Furthermore, many manufacturers using stampings in 
their products do not operate press shops of their own, 
but depend upon custom stamping companies to furnish 
pressed steel parts to order and in accordance with the 


dertaking his specifications. The matter of cold pressed 
steel is no exception. He will do well to submit his pro- 
posed stamping designs in sketch form to the press shops 
for competent advice and counsel. The latter invariably 
welcome the opportunity to give the prospective customer 
and his engineer-designer the benefit of accumulated ex- 
perience and knowledge. It saves headaches all around. 

Sometimes the specifier of stampings feels that he is 


® Seo oles “Making the Most of Aluminum Stampings,” ELec- 
TRICAL MANUFACTURING, July 1940. 














operating on the most efficient basis when he has a drafts- 
man make a drawing of the piece required, runs off a 
dozen prints, and sends them out broadcast to as many 
stampings shops for quotations on tools and parts. He 
lists the results in two columns, one for stampings and one 
for tools, and when the prices are in, he awards the job 
to the lowest bidder, taking into consideration the tool and 
parts prices combined. One manufacturer who had been 
buying stampings on this basis was shocked out of that 
practice by a single illuminating experience. A stamping 
concern with a record of unsuccessful biddings upon this 
manufacturer's stamping requirements sent its sales engi- 
neer to visit the manufacturer in the hope of developing 
more satisfactory relations. In the course of the confer- 
ence, the sales engineer was shown the first samples 
from the successful bidder on a recently awarded job. 

At the same time, he was shown the finished device in 





_ group of aircraft parts (some stainless 

steel, others aluminum alloys) indicates the 

diversity of character which the skillful press 
shop must meet. 


which these stampings were to be used. Viewing the 
complete unit from the standpoint of a stamping pro- 
ducer, he asked a few questions which brought out two 
facts. First, a slight change in the overall design would 
have made possible reducing the depth of the draw of the 
pressed steel part by almost one-third. Second, the sharp 
radius at the base of the drawn part served no useful 
purpose and could just as well have been increased sub- 
stantially. When the sales engineer showed that buyer 
the effect of this change in design on the cost of the 
stamping and explained how it reduced the cost of the 
tools by almost forty percent, the glaring defects of the 
former purchasing policy became strikingly apparent. 
Today that manufacturer buys his stampings “by nego- 
tiation” with two or three reliable stamping sources. The 
stamping engineers are called in at the very beginning of 
each new design and that manufacturer is confident that 
he has saved thousands of dollars, and many weeks of 
tooling up time by following this “purchase by negotia- 
tion’’ policy. 

Another stamping company, prominent in the preci- 
sion field, received an inquiry for a pressed steel, odd 





shaped, deep pan. The blueprint which accompanied 
the inquiry was carefully dimensioned in fractions, and 
interpreted in accordance with usual practice as having 
allowable tolerances of +0.005. The estimators and 
production men, immediately recognizing the obvious difh- 
culties to be overcome in producing the stamping, agreed 
to accept the job as a development proposition on a cost- 
plus basis. The purchaser, blissfully unaware of what 
was involved, entered his order and awaited delivery. 
For the next four or five months, tool makers struggled 
with the problem. It was a deep draw. The scallops 
were an added complication. The radius at the bottom 
was too short. [he customer began to receive statements 
of his mounting account, apologies for delay, but no 
stampings. 

Finally, after many months, in desperation, the owner 
of the concern caught a train for the distant city where 
the stamping plant was located. He was greeted by a 
discouraged group of tool and production men and was 
hurried to the scene of disaster—the tool room. A\fter 
viewing the many torn samples of unsuccessfully drawn 
plans, he asked what seemed to be causing most of the 
trouble. 

The tool room foreman pointed out the sharp radius 
at the bottom of the pan and the flat lip at the top, re- 
quiring a drawn depth of over 3 in. He also cited the 
close tolerances to which he was being held. It was 
too much for the buyer. Distraught as he was, he just 
sat down and laughed. ‘‘Why’’, he said ““That’s a 
baking pan. It fits only the dough on the inside and 
the air on the outside.’’ It further developed that the 
pan would be entirely satisfactory if it were only two 
thirds the depth shown on the drawing and the “‘lip” 
simply a “flare.” 

Within a week, the new pans were being shipped in 
production quantities and the “‘best’’ of the unsuccessful 
tryouts was kept as a glaring example of working to 
inadequate specifications. 


WHEN ARE DIES JUSTIFIED 


OMMONEST form of stamped parts is probably 

the simple disc. Subsequent piercing of a hole 
converts it into a wheel, washer, or ring. Since the 
punch can be produced by turning in a lathe and the 
die by boring, the tool cost, involving little or no hand 
work, is at a minimum. It is, therefore, practical and 
economical to use tools and dies for making such simple 



















JYLERCINGS may be 
accomplished sing- 

ly (A), as for these 
radial punchings or in 
multiple (B) as in the 
case of this radio 
chassis with more than 
90 pierced holes, aver- 
aging 19 holes to each 
die set-up. C—Form- 
ing dies for ball bearing 

spacers. 





QOME miscellaneous parts—and_ problems. 
\” A—Hfoles may be punched radially but they 
must be done one-at-a-time. B—Such a stamp 
ing (aluminum) as this should be ordered in 
maximum justifiable single orders to minimize 
set-up charges. C—Because the specifier ordered 
this assembly from two separate press shops for 
assembly in his one plant to a “pressed fit” real 
difliculties arose. Solved by having the cup (D 
and barrel (EK) produced at one shop. 


parts even if the quantity requirements are limited. 
Straight sides, square, triangular, or quadrangular blanks 
lend themselves readily to sectional die construction and, 
requiring little hand work, also justify press shop produc- 
tion even where volume is limited. Dies for odd-shaped 
blanks involving curves, scallops, cut outs, etc., call for 
extreme skill and hand work. 

When the pressed steel part must be formed, arawn 
or pierced, the tools and dies required for its production 
become more complicated and costly. The more com- 
plicated the part, the more volume is needed to justify 
a press shop production tool up. Here again, the pros- 
pective buyer of stampings or pressed steel parts needs 
competent counsel. A complicated part, the production 
requirements of which are not large enough to justify 
a complete tool up, may call for a blanking die, perhaps 
a simple forming die for at least one operation and hand 
operations for the balance of the work required. There 
are varying degrees of quality in tools and dies depend- 
ing upon the use to which they are to be put and the 
accuracy of the work which they must turn out. A 
well known manufacturer of light aircraft is today turn- 
ing out very creditable stampings for wheel guards, fusi- 
lage sections, and other parts, using concrete dies in a 
hydraulic press. As the volume of production increases, 
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the tool-up may become more complete, and of progres- 
sively higher quality until the point is reached where 
several hundred thousand of an item are required per 
year. Under such conditions, the tool and dies should 
be as fine as can be built, using tool steel and tool steel 
inserts to insure long life, quality work, and minimum 
maintenance. 

When the volume of production justifies blanking and 
drawing dies, and the design of the part includes holes, 
plain, or tapped, it is usually safe to conclude that plerc- 
ing dies are also justified. Whether the holes shall be 
pierced, separately or in multiple will depend upon the 
shape of the part, the location of the holes, and their 
direction with relation to each other. 


Holes may be 
pierced one at a time as the part rotates, on an indexing 
fixture in a high speed press or, as in the case of a radio 
chassis with more than ninety pierced holes, these pierc- 
ings may be accomplished with multiple punches, averag- 


SOME DO'S AND DONT'’S 


Be sure your stamping designs conform with good press 
shop, not merely machine shop practice. 

Develop close working relations with two or three good 
stamping sources. Reputable suppliers welcome the 
opportunity of advising with you on stampings design. 

Take your stamping sources into your confidence. Let 
them know how the pressed steel part is to function. 
This will pay dividends. 

Make your specifications complete. Especially indicate 
unimportant dimensions and allow ample tolerances 
wherever possible. 

Stampings which are to he subsequently assembled 
together should be purchased from one source. 

Beware of set-up cost. It will pay a lot of interest on 
inventory investment. 


ing nineteen holes to each die set up. As a general rule, 
holes located close together must be punched in separate 
operations, and the diameter of the hole cannot be less 
than the thickness of the material. 

No discussion of ‘‘making the most of pressed steel” 
would be complete without some consideration of speci- 
fications and tolerances. Drafting room standards that 
establish +0.005 in. as the allowable tolerance for frac- 
tional dimensions may be generally satisfactory for ordi- 
nary machine shop practice, but they were never de- 
veloped for the pressed metal worker. Little skill is 


required to turn the diameter of a shaft in a precision 
Continued on p. 90 
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To Accurately Rotate. 


ss And Securely Hold, | 


BY A. F. PUCHSTEIN 
CONSULTING ENGINEER 


ANY product designers require a force that will 
produce motion over a limited distance in one 
or both directions, complete the movement at 

not too rapid a speed, and frequently hold the load in 
a stalled position for a prescribed length of time. In 
such cases, the torque motor provides a solution. 

Torque motors may be placed where needed in any 
position and wound or geared for the proper speed. 


They provide maximum torque at starting and may be 


stalled, stopped or reversed quickly by plugging. They 
are quiet in operation, reduce mechanical complication 
with attendant construction and maintenance costs, im- 


| LFFERING little from conventional motors 

in appearance, torque motors are similarly 
applied and mounted. Here, bowever, are some 
specifications dictated largely by character of 
service to be performed. A—Foot-mounted motor 
with rack and pinion converting rotary to 
straight line motion. B—Flanged bracket mount- 
ing through flexible coupling and screw also 
transforming rotary to transverse motion. Power 





Torque motors offer a very special 
sort of available functioning for the 
engineer-designer. When product 
performance calls for synchronized, 
slow-motion, high-torque rotation 
(and locked-holding of positions un- 
der full current without overheat- 


prove appearance, and avoid troubles inherent in such 
devices as are, at least in part, competitive. Some motor 
makers offer standard lines while others tailor dimen- 
sions and characteristics to fit the specific application. 

Standard general purpose motors cannot be specified 
for such service because they have not the correct char- 
acteristics, take excessive locked currents and quickly 
either overheat or burn out (or else their protective de- 
vices cut them out of circuit unless special control ap- 
paratus is used). But motors designed for torque duty 
may meet many product needs. 

Here are some characteristic points of specification 
and functions: Clamping, locking, chucking; Raising, 
lowering or return motions; Traversing, indexing of drives 
in machine tools and grinders; Vises, dumping and 
checking drives, tire and tube molding drives, presses 
and rams; Valves for remote control of steam, gas, air 
or water and fire-protection lines; Elevator gates and 


delivered depends upon pitch of screw. C—Foot- 
mounted, flexibly-coupled motor with right-angle 
take off to a screw. D—Flanged frame mounting 
with gear and cam intermediary to desired 
oscillating motion. EE—Flanged-bracket, gear- 
train coupling to a crank. This arrangement, 
brake-equipped, permits quick stopping at any 
point of the cycle. G—Motor frame machined 
for recess-mounting and splined-shaft coupling. 
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Product Parts 





ing) there is literally no substitute 
for the service rendered by the 
torque motor. Mr. Puchstein, now 
active in consulting electrical and 
mechanical engineering but for- 
merly Chief Engineer*, Robbins & 
Myers, points to opportunities. 





control, brakes on cranes and hoists, reels for maintain- 
ing tension; Pumps for maintaining nearly constant pres- 
sure with small but variable flow and speed; Valves on 
gas-fired ovens for drying, baking, japanning, annealing 
furnaces, etc., or for operating in exact unison a group 
of valves controlled from a central point; and for the 
remote control of switches and contactors, operation of 
automatic-switch sequence control for rolling mills, etc. 


TORQUE MOTOR CHARACTERISTICS 


N OPERATION, a torque motor behaves much as 
an ordinary motor. Its torque is translated into the 
required rotary, tangential or axial travel and final stalled 
force by various kinds of mechanism, as gears, worm 
and gear, rack or quadrant and pinion, chain and sprocket, 
screw, cams, levers, etc. 

How long a motor may carry its load and remain 
stalled depends upon its rating. Some motors may re- 
main stalled in circuit for only 5 or 10 min. during each 
hour while others will withstand this treatment for many 
hours at a time without overheating or injury. The 
weight, cost and difficulty of cooling however increase 
with the length of time stalled; in such cases the motor 


* Readers will recall “Selecting the Right Motor for Your Fan 
or Blower,” EtectricAL MANUFACTURING, September, 1937. 


may be used to release the operating force. Characteristic 
speed-torque curves are shown in an accompanying illus- 
tration where curve “‘a’’ is for a torque motor designed 
to have its maximum torque point at zero speed, and 
curve “‘b’’ is for a “high torque’’ motor with intermittent 
rating whose slip at rated load is some | 1 to 13 per cent 
at rated load and which pulls out at some 30 per cent 
of synchronism. In general, the torque fixes the speed. 
Ac. motors are furnished for 110, 220, 440 and 550 
volts with 2- or 3-phase supply, less often for single-phase. 
Dc. motors are built for voltages of 110 to 230. 

The following tabulation indicates the ranges of 
torque, poles and service ratings as standardized by one 
manufacturer for 60 cycle polyphase and dc. motors. 


RATINGS OF TORQUE MOTORS 


Per Cent of 2- and 3- Phase 
Time Locked | 4 Poles 6 Poles 12 Poles | DC. 
100 8i2 | 816 8-32 8-16 
50 8-16 8-32 8-48  -$-32 
25 ~ -$-32 8-48 8-64 8-64 
10 ©63>©| 832 | 864 8-64 | 8-64 


The rated torques in the above are 8, 12, 16, 32, 
48 and 64 oz-ft. 100 per cent locked service exists 
when the motor is to be left stalled across the line for 
several hours at a time, up to 24 hr. a day. 50 per 
cent locked service exists when motor is locked across 
line about 50 per cent of the time, say 30 sec. on and 
30 sec. off. Such motors can be left stalled across 
the line for | hr. without injury. For elevator control, 
brakes, etc. 25 per cent locked service exists where 
motor is likely to be kept locked or operated for 25 per 
cent of the time, say 15 sec. on then off for 45 sec. 
This type can be left locked across the line for 20 min. 
without injury. For door openers, brakes, etc. 10 per 
cent locked service exists where motor operates approxi- 
mately 10 per cent of the time, say 6 sec. on and 54 
sec. off. Can be left locked across line for 10 min. 

The smallest frame in which these ratings come is 
of 534 in. diam. and with a length over bearings of 
77% in.; the largest frame has a diam. of 8 9/32 in. 
and length over bearings of 934 in. Exact dimensions 
are furnished by the manufacturer. With certain excep- 
tions, these motors can be wound for 
110 to 550 volts, 2- or 3-phase, 50 or 60 cycles. 

110 to 220 volts, 2- or 3-phase, 25, 30 or 40 cycles. 
110 to 230 volts, direct-current. 



























































Standard control devices 


Control Devices: 
suitable for use with torque motor equipment. 
switches may be employed if it is not necessary for the 
motor to exert its torque at the end of a stroke. 

Resistances for dc. motors: In the interest of rugged- 
ness and interchangeability, the smallest dc. motors when 
operated on 230 volts are provided with a series resis- 


are 
Limit 


tance. For the 8 oz.-ft. motor, 100 ohms adequate to 
carry |.2 amp. and radiate about 125 watts are pro- 
vided. The use of a resistance shunted across the series 
field coils reduces and switch contact 
troubles, because this resistance absorbs the energy of 
the field kick on opening the circuit. A value of the 
order of 500 ohms is suitable for motors capable of 
32 to 64 oz.-ft. 

Relation Between Torque and Input: The 
smallest size (8 oz.-ft. of dc. motor requires an input 
of about 16.5 watts per oz.-ft. 


commutator 


This figure varies with 
design proportions and size. In ac. induction motors, the 
rotor input required to exert a certain torque is fixed by 
physical considerations and is independent of slip, temper- 
ature, dimensions or arrangement, so long as no cogging, 
excess friction or other defects are present; its value is 
given by the formula, 


1.067 x 


Rotor input watts x oz.-ft. 


where : 
f = supply frequency in cycles per sec. 
p — number of poles 
In the following tabulation are given some figures 
that follow from this formula, and the corresponding 
no load speeds for 25 and 60 cycles. 


ROTOR WATTS PER OZ.-FT. AND IDLE 
SPEEDS AT 25 AND 60 CYCLES 


25 Cvcles 60 Cycles 


Poles Input _ RPM | _ Input | RPM 
Z 13.3 1500 32 3600 

1 4 750 16 1800 

6 1.4 500 10.7 1200 

8 a0 375 8 900 
10 at 300 6.4 720 
2 ame 250 Daa 600 


The rotor input watts required in any given case will 
then be equal to the product of oz.-ft. desired and the 
value from the tabulation above. Thus, to obtain 100 
oz.-ft. from a 6-pole 60-cycle motor would require 
100 x 10.7= 1070 watts, while a 6-pole 25-cycle 
motor would require 100 x 4.4 = 440 watts. 

The stator input required from the supply line when 
stalled is of the order of 1.3 to 1.9 times the input to 
the rotor for 60 cycles, and somewhat higher for 25 
cycles. This ratio increases with the number of poles 


also. Some illustrative figures from test are: 


Obviously, when conditions permit, interposing a re- 
duction gear will permit the use of a smaller motor 
requiring less power, but giving a slower motion. 

Here are some figures to illustrate comparative torque 
motor behaviors with respect to heating. These are for 
the same motors in the directly preceding tabulation. 


TIME-TEMPERATURE VALUES 


| ‘Temperature in Deg. F. 
Time Stalled | Rotor| Stator Winding | Frame 


0 Min. | 80 80 80 


Motor 
No. 1 


No. 2 


De. 


30 240 


60 “* 290) 
“Sage oe ~ 80 
Bes 285 
| ot 370 


184 

232 
80 | 

203 


268 


160 
196 

80 
140 
208 





and ac. high torque intermittent rated motors 


have a lower resistance rotor and a higher pull out 
torque than the unusual fractional hp. torque motors, 
but are acceptable in many cases because the stalled 
input is not too greatly different and the rated load 
speed higher. The range of torques, speeds, voltages 
and prices as listed by one manufacturer in totally 
enclosed ball bearing construction is next outlined. Only 
the ratings in Nema frames are included here. 

Squirrel cage 60 cycle 8 pole motors have a running 
torque equal to 40 per cent of the starting torque and 
a full load speed of approximately 800 rmp. The 5 
minute 55 deg. C. ratings range from 20 lb.-ft. of 
starting torque in frame 204 at about $75 to 350 lb.-ft. 
in frame 326 at about $200. The horsepowers range 
from 3 to 21. The 30 minute 55 deg. C. ratings 
range from 10 lb.-ft. in frame 204, 20 lb.-ft. in frame 
224 at $85 to 275 lb.-ft. in frame 405 at $360. 
Horsepowers, 1.5 to 17. 

Squirrel cage 60 cycle 4 pole motors approximate the 
following at full load speed of 1560 rpm. 


9 Min. 55 deg. C.| 15 Min. 55 deg. C. | 30 Min. 55 deg. C. 










St. korg 20 Ib.- | 20,204 = | ~~ 10, 204 
ft., Fr. 204 6 hp., $63 3 hp., $63 
6 hp., $63 to | to to 


125 Ib.-ft., Fr. 284 
15 hp., $125 


125, 324 
15 hp, $160 


125, 326 
15 hp., $190 

6 pole motors approximate 1040 rmp. Prices are 
the same on an equivalent starting torque basis. 
sizes also approximately the same. 

The corresponding dc. motors are built for 115 or 
230 volts. Running torque 30 per cent of starting 
torque. Full load speed approximately 700 rpm. 


Frame 


5 Min. 55 deg. C. 
St. torque 12 Ib.-ft., Fr. 204 | 7.5 lb.-ft., Fr. 204 
0.5 hp., $110 0.3 hp., $110 to 
to 125, 284, 5 hp., $300 
200 Ib.-ft., Fr. 284 In non-Nema frames, up to 
8 hp., $300 .370 Ib.-ft., 15 hp., $610 


30 Min. 55 deg. C. 














TORQUE MOTORS IN STALLED POSITION 










Amp. per 
Phase 


Locked 
Oz.-Ft. 


Input 


Input per 
Temp. Watts Oz.-Ft. Locked | Input 


Cold 1.0 280 


| Rotor | Stator Input 
Rotor Input 


Motor No. 1, 16 Oz.-Ft., 208 Volts, 3-Phase, 8-Pole, 60 Cycles, 50% Rating. 


Lb.-Ft. 
per Amp. 
| at 220 V. 


TEAM driven rams, from 


the standpoint of opera- 
tion, fulfill parallel perform- 


21.6 13.0 173 1.63 prey ; ; 
Hot 0.8 294 17.5 12.8 140 l0UdtltltC ance requirements quite well 
Motor No. 2, 70 Oz.-Ft., 220 Volts, 3-Phase, 12-Pole, 60 Cycles, 10% Rating. and where steam pressure 
Cold 3.2 680 70 9.7 372 1.32 1.37 is available they are 
Hot Zi 600 61 98 325 1.85 1.41 


(Continued on p. 84) 
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W. A. ANDERSON 


WM. F. ZIMMERMANN 


ULY considering various 
qualified entries in the 
Seventh Annual ELECTRICAL 
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PETER MULLER-MUNK 


As in previous years, there 
will be four members of the 1941 
Jury. Chief Engineer W. A. Ander- 
son of the Underwood Elliott Fisher 
Company, Professor Peter Muller-Munk of 


describe and effectively illustrate products re- Carnegie Tech, Chief Engineer W. F. Zim- 
flecting engineering accomplishment and design in- mermann of Gould & Eberhardt and E. R. 
genuity’’ will be a distinguished Jury of Award. Searles, Editor of ELECTRICAL MANUFACTURING. 

Our 1941 competition, announced in the June number Here are a few facts to acquaint you with, or per- 
of ELECTRICAL MANUFACTURING and further empha- haps refresh your memory regarding, the three non-staff 


sized on pages 30-31 of this issue closes August | 2th. members for our 1941 competition. 
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W. A. Anderson, Chief Engineer, Underwood Elliott 
Fisher Company. Directly in charge of design for 
Sundstrand Adding and Accounting Machines, at the 
Bridgeport Works of the Underwood Elliott Fisher 
Company. Mr. Anderson has for 25 years been active in 
the designing and manufacture of special automatic 
machines, tools, machine tools, gas appliances, adding 
machines and accounting machines. Graduate of the 
Technical School, Rockford School of Engineering. 
Readers will recall ‘“‘Re-Designed For Quieter, Easier, 
Faster Service’ a feature story in our December 1940 
number in which Mr. Anderson discussed the engineering- 
design thinking behind the then-newest Underwood 
Sunstrand adding machine. 


Peter Muller-Munk. Industrial Designer, Associate 
Professor of Industrial Design, Carnegie Institute 
of Technology, Pittsburgh, Pa. Has directed, since 
1934, the only university course in Industrial Design in 
this country and established an enviable record for in- 
spirational and directive accomplishment. Graduates are 
widely and responsibly placed. Products designed by 
Professor Muller-Munk, both within and outside the field 
of strictly electrically-energized products, include clocks 







(Penwood Co.), food and drink mixers (Waring Blendor 
Corp.), hearing aids (E. A. Myers & Sons), vending 
machine (Automatic Canteen Co.), valves (Walworth 
Co.), stainless steel product development (Allegheny 
Ludlum Steel Corp.), packaging (Elgin National Watch 
Co.), fire prevention apparatus (Automatic Sprinkler 
Corp.), etc., ete. 

Readers will recall ““Complete Product Planning More 
Needed Than Ever Before’ a signed article by Professor 
Muller-Munk in our April 1941 issue. 


Wm. F. Zimmermann, Chief Engineer, Gould & 
Eberhardt. For more than 35 years actively engaged in 
the designing and constructing of metal shapers and 
automatic gear cutting and gear hobbing machines. In 
1906 developed methods for hobbing helical gears without 
resort to a differential mechanism. In 1924 awarded the 
Edward Longstreth Medal of the Franklin Institute for 
his invention of the worm generating hob. 

Readers will recall the Award Paper in our 1940 compe- 
tition “For Super-Accuracy In Heavy Gear Hobbing”’ 
which covered the 120-H Gear Hobbing Machine of Gould 
& Eberhardt. This was published in the 6th Annual 
ELectricaL MANuFacturRING Product Design Number. 















NEW inccianreat PARTS, EQUIPMENT, 


A) EXPLOSION-PROOF MOTOR 





(B) PHOTO-ELECTRIC UNIT 





(C) CABLE MARKERS 





64 


(D) SOLDERLESS CONNECTOR 





\) New, improved, fan-cooled, squirrel cage motor for use in applications 
where the surrounding atmosphere is charged with explosive quantities of 
gasoline, petroleum, naphtha, alcohols, acetone, lacquer, solvent vapors or 
natural gas. Constructed so that a flame developing inside the motor is pre- 
vented from getting outside and interior explosions cannot develop sufficient 
pressure to crack the motor enclosure. Meets the specifications and carries 
the label of Underwriters’ Laboratories for Class 1, Group D hazards. Avail- 
able in a variety of types and sizes, from fractional to 600 hp. Century Elec- 
tric Co., 1806 Pine St., St. Louis, Mo. 


B) Rugged, compact, splash-proof light source and photocell housing, 
easily adjusted and integrated within the complete product design. Main 
body is a 2-in. cube and an additional 2-in. extension is provided for the lens 
tube. Lens is optically ground and polished and has an effective aperture of 


/ 1. giving unusual efficiency. Utilizes an end type phototube and a 6-candle- 


power, 6-8 volt lamp. With proper accessory equipment, will operate success- 
fully over distances up to 30 ft. and sharp focusing can be secured down to a 
distance of 2 in. from the lens. General Control Co., Cambridge, Mass. 


(C) Primarily intended to identify the leads from the distributor to the 
respective spark plugs in airplane motors, these non-metallic ignition cable 
markers meet Army-Navy specifications. Numerical or alphabetical identifi- 
cation markings are indelibly impressed on the varnished surface of a good 
grade of white braided cotton tubing which is so treated and insulated as to 
resist 24 hr. baking at 258.8 deg. F. Resistance to salt water as well as gasoline 
and oil at temperatures from 68 to 78 deg. F. is assured. William Brand & Co., 
276 Fourth Ave., New York, N. Y. 


(D) Solderless connector for any type of small wire, stranded or insulated 
made in a continuous linked chain. Wire is inserted in each connector, a die 
locks the wire in and cuts the link. This provides a tight solderless connection 
because sides of the bridge on the connector are squeezed around the wire and 
each curved end is brought to the center. Fast, sure, clean and inexpensive. 
Kehawke Mfg. Co., 825 Glenwood Ave., Minneapolis, Minn. 


(E) Rugged, 2-pole, snap-action foot switch, fully enclosed and hooded for 
protection against dirt. Mounted in a cast iron casing, it is available in two 
models—press to start, press to stop, and hold down for closed circuit. Rated 
at 20 amp., 220 volt and 40 amp., 110 volt. Simonds Machine Co., Inc., 
Southbridge, Mass. 


(F) Front-connected, with clearly visible ratings, this solenoid magnetic 
starter is used for controlling motors up to 714 hp., single or polyphase, 110-550 
volt ac. Provides thermal overload protection with interchangeable heaters. 
Separate-unit construction for each pole confines the arc and excludes dust. 
Positive quick make-and-break switching mechanism in overload relay is 
insulated from the bimetal and heater. A separate electrical interlock switch 
is supplied normally open or closed. Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 


PENCIL CLOTH with a greatly improved surface, which completes the 
tracing cloth line (ink, white pencil, blue pencil) of this manufacturer, is 
announced, Essential features of the material are derived through the charac- 
ter of the process of manufacture. Holliston Mills, Inc., Norwood, Mass. 





(E) FOOT TREADLE 
SWITCH 


(F) SOLENOID 
MAGNETIC 
STARTER 
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: le ia ; : (G) NEEDLE BEARINGS 
; G) Two new series of needle bearing assemblies, one for normal and the other 


for heavy duty service in the aircraft industry. Bearings are provided with 
inner races and permanently attached end washers. All exposed surfaces are 
cadmium plated. Torrington Co., Torrington, Conn, 


H) Built for high speed ac. or de. operation, this inexpensive electrical 


ei TN is Te rs 


lining sealed inside the bulb, and a special coiled filament to provide a more 
concentrated and economical light. Three metal supports anchor the filament 
in place and protect it against vibration hazards. Lends itself well to conceal- 


i counter is adapted to general industrial use, coin-operated devices, etc. It is 
i of the non-reset type, counting up to 99,999 and then repeating. Maximum 

ai operating voltage, 240 ac. or de.; 50-60 cycle ac. For ac. operation, maximum 
j speed is 15 steps per sec.; for dce., 20 steps per sec. American Automatic Elec- 

| i tric Sales Co., 1033 W. Vamw Buren St., Chicago, Ill. 

| 1) Small, tubular lamp with a built-in reflector in the form of a pure silver 

by 


j 

; ment in narrow places and is especially useful for localized lighting on machines 
to illuminate scales, micrometer readings or special operations. It has an inter- 
} mediate base and comes in 15, 25 and 40 watt sizes, all of which are in the one 


bulb size (34 or 1 in. diam. and 5 in. long) and has an average burning life of 
1000 hr. Wabash Appliance Corp., 335 Carroll St,. Brooklyn, N. Y. 


J) Designed for high efficiency, quiet operation and long life, this new com- 
pact rotary converter is used for converting dc. to ac. for amplifiers, projectors, 
radio receivers, record players, transmitters, medical equipment and other 

: applications. All-equipped with ball bearings; may be obtained with or with- 
j out filter. Available for operation on 6, 12, 32, 115, 230 or other de. voltage 
with standard ac. output. Eicor, 1062 W. Adams St., Chicago, Il. 


(K) Made of seamless, pure electrolytic copper with a heavy brass check- 
proof shell that reduces heating, this set screw type lug has full current-carrying 
capacity evenly distributed from wire to lug. Eight sizes are available for 
No. 14 wire to 2,000,000 circ. mil. cable, each one suitable for a wide range of 
wire sizes. One or two-hole types with square or round ends. Approved by 
Underwriters’ Laboratories. Ideal Commutator Dresser Co., 1008 Park Ave., 
Sycamore, II. 


; 
4 (L) Capacitor-start and polyphase designs are included in a line of eleven 

' ball bearing motors for continuous duty operation. Of the ventilated open type, 
these motors are especially designed for hard-starting applications, such as air 
compressors, pumps, fans, refrigerators, etc. They have high maximum torques 


3 and low temperature rises, being well under 40 deg. C. Kingston-Corley 
Electric Co., 68 Brooke Ave., North Plainfield, N. J. J 
NM ELECTRIC SOLDERING IRON PRODUCTION SET. Comprises four (1) TUBULAR LAMP 


devices; any size or style soldering iron, a rheostat which gives excellent heat 
control, a blower which carries away all smoke and flux fumes from the opera- 
tor and permits a close, clear view while soldering on small assemblies, and a 
supporting stand to hold the iron at any height or angle. Vulcan Electric Co., 
600 Broad St., Lynn, Mass. 
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| AA) GEAR PUMP 


AA) Gear type, hydraulic pressure generator with a delivery of 60 gal. of oil 
per min., recommended for operation at 1000 Ib. per sq. in. on such applica- 
tions where peak pressures are momentary; or for operating up to 500 Ib. per 
sq. In. where peak pressures are maintained or held for any appreciable time. 
Precision spur gears of narrow width and large pitch diameter are used. This 
design reduces both the hydraulic load on the gears and the distance between 
the gear shaft bearings so that shaft deflection is minimized. Close tolerances 
are maintained between working parts for high pump output efficiency. The 
pump is a constant delivery type used for a variety of applications, such as 
prime mover for hydraulically-operated machines requiring medium pressures, 
drive for auxiliary units, etc. Hydro-Power Systems, Inc., Mount Gilead, Ohio. 





BB) Combination lampholder and inverted starter socket for 100-watt 
fluorescent lamps permits starter to be replaced without removing lamp from 
fixture. Rotating lock feature of the lampholders gives them positive holding 
power. A quarter turn in either direction locks the lamp so that it cannot be 
jolted or jarred loose; another quarter turn frees it. Other equipment in this 
new line includes single fluorescent lampholders, combination lampholders and 
starter sockets; 4-contact separate starter sockets and 4-contact lamp starters. 
General Electric Co., Appliance & Merchandise Dept., Bridgeport, Conn. 


CC) Tubular, rotary drive, slide-contact rheostat for use where it is necessary 
to vary simultaneously the ohmic values of three rheostats by identical 
amounts. The porcelain tube carries three windings, and three sliding members 
with contact brushes are attached to the steel cable transmission. If the three 
rheostats are used in star connection, the common slider bar is the star point; 
if separately connected, the bar is divided into three sections by inserting two 
insulating spacers. Having an angle of rotation of 330 deg., they are equipped 
with dial showing position of the slider. Advantages include no back-lash, 
space-saving design and good heat dissipation especially if vertically mounted. 
Rex Rheostat Co., 37 W. 20 St., New York, N. Y. 





(BB) 
FLUORESCENT 
KQUIPMENT 


(DD) Chain type flexible coupling constructed to completely eliminate shear- 
ing of the pins in the chain. Pinions, instead of having straight sides, are cut 
diagonally, so that one pinion pulls the other through the chain, employing the 
full tensional strength of the chain’s width. Wear of the teeth, due to excessive 
misalignment, is distributed evenly across the entire face of both pinions. 
Ramsey Chain Co., Inc., Albany, N. Y. 





(EE) New and radically different in basic design, this protected motor of the 
open type provides complete protection against dripping liquids, metal chips 
f or other falling particles. Features a non-breakable steel frame and malleable 
iron base, shield-type end plates, each with but one opening well below the 
center line, and improved ventilation. May be furnished with ball or sleeve 

“ bearings. Howell Electric Motors Co., Howell, Mich. 


INJECTION MOLDING of a plastic material consisting of ground mica and 

a specially developed glass now permits its production in more intricate shapes 

than have been possible previously with the compression-molding process. 

In addition to its high dielectric and mechanical strength, it has a low power 

factor, high are resistance, chemical and dimensional stability and ‘low co- 

efficient of thermal expansion. It is impervious to water, oil and gas and is 
CC) ROTARY DRIVE unaffected by sudden temperature changes. Metallic inserts can be readily 
RHEOSTAT molded into the parts. Wide use is anticipated in the radio and electron’c 
field, industrial control and heating industries. General Electric Co., Pitts- 
field, Mass. 
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(FF) BRONZE-ON-STEELTBEARINGS 


(FF) Essentially a thin-wall, laminated type of bearing, pre-cast bronze-on- 
steel combines the strength of steel with the bearing qualities of a high-grade 
bronze alloy. Reduced to a fine powder, the alloy (consisting of S.A.E. 64 

copper 80 per cent, tin 10 per cent and lead 10 per cent) is permanently bonded 
to the strip steel backing. Advantages of this type bearing include a higher 
Brinell hardness, greater resistance to pounding and shock, comparatively low 
co-efficient of friction, smoother, quieter operation and longer bearing life. 
Stamping and forming operations are rapid and accurate. Any type oil groove, 
slot or hole may be easily incorporated. Available in a wide range of dimen- 
sional sizes and reasonable wall thicknesses, plain or graphited bronze, accord- 
ing to specifications. Johnson Bronze Co., 570 5. Mill St., New Castle, Pa. 


(GG) Utilizing the planetary system of gearing, this new agitator drive per- 
mits an unlimited ratio of reduction, with efficiency of 90 percent and greater; 
consequently any speed may be obtained in a complete size range from 4 to 
50 hp. Entire driving power is transmitted through gear teeth alone, insuring 
perfect load distribution. Quiet, smooth operation is effected by the use of 
helical gears throughout; heat-treated alloy steel gears and shafts, and anti- 
friction bearings insure maximum strength and durability. Designed to use 
standard Nema frame motors, thus permitting the use of any make of motor. 
H. K. Porter Co., Inc., 49th & Harrison Sts., Pittsburgh, Pa. 


(HH) Midget, latch-in, electrical reset relay with a non-inductive load contact 
rating of 100 volt, 6 amp., or 220 volt, 3 amp. ac.; and 115 volt, 1 amp. de. 
Coils may he obtained as specified ranging from 6 to 220 volt ac., at approxi- 
mately 4 watt each; or 2 to 230 volt de., 2 watt each. Available in virtually any 
required contact arrangement. Adaptable for use in connection with 3-wire 
thermostat control, or wherever compact size and low cost must be combined 
with dependable performance. Struthers Dunn, Inc., 1321 Cherry St., 
Philadelphia, Pa. 


(Il) New additions to a line of mica dielectric capacitors are these molded 
plastic units with wider spacing between the insulated mounting holes to meet 
the 114 in. standard called for in numerous applications. Available in capaci- 
ties beginning at 0.00005 mfd. and running up to 0.03 for those rated at 600 
volt de., 0.01 for the 1200 volt rating, and 0.003 for the 2500 volt rating. 
Standard tolerance in capacity ratings is plus or minus 10 per cent. Insulation 
resistance is 20,000 megohm. Cornell-Dubilier Electric Corp., South Plain- 
field, N. J. 


(JJ) Compactness and improved protection are two outstanding features of a 
new line of dc. motors. Those in the larger ratings (from 50 hp., 850 rpm. 
upward) incorporate additional design features such as a new system of self- 
ventilation, extra protection of all current-carrying and rotating parts, and 
large conduit boxes. New V-type, double-brushholders give better commuta- 
tion and permit rotation in either direction and a new type lifting lug facili- 
tates handling. General Electric Co., Schenectady, N. Y. 


CONTROLLING THERMOSTAT containing a snap switch and box, pilot 
light and cartridge type thermostat (54 x 24 in.) for use on hot plates and 
tables, melting pots, molding presses and other electrically heated machines. 
It is provided with 3 ft. of asbestos covered, nickel stranded wire between the 
cartridge type thermostat and the switch box, 3 ft. of nickel wire for con- 


nection to the heater terminals, and a 6 ft. rubber cord set at the input end of 


the switch box. Available for maximum operating temperatures of 300, 450 
and 700 deg. F. George Ulanet Co., 88 E. Kinney St., Newark, N. J. 


(JJ) DC. MOTOR 
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Important Use-Facts 


Nm 
BY A. W. WINSTON 
DIRECTOR, METALLURGICAL DEPT. 
DOW CHEMICAL COMPANY 


among our structural metals, is also one of the 

most interesting. Steel, iron, zinc, and brass are 
at least four times as heavy, while even aluminum is 
fifty per cent heavier. For use in applications requiring 
mechanical strength, magnesium is alloyed with other 
metals, generally aluminum, zinc and manganese. These 
alloys retain the characteristic lightness of the parent 
magnesium, as for most purposes they contain less than 
10 per cent of added metal. 

The use of magnesium as an engineering material has 
been largely a development of the last ten years, due to 
the perfection of economical and practical methods for 
casting, rolling, extruding and otherwise processing. 

Because of their light weight, magnesium die castings 
have been utilized to improve the performance of many 
kinds of equipment in the automotive, aircraft, portable 
tool and household appliance groups as well as in tex- 
tile machinery and optical products. Many makers of 
electrically-energized products have, and do now, specify 
them as components for such items as automotive and 
aircraft generators, electric tools and vacuum cleaners. 
At present, some of these uses have been curtailed (all 
magnesium now being allocated exclusively to defense 
products, due to its vital importance in the current air- 
craft production program). 


PD ste © of its lightness, magnesium, newest 


ARLY attempts at large scale production of mag- 
nesium die castings were made about ten years ago 
in air-operated goose-neck machines. Operation difficul- 





ties, mostly caused by oxidation of the molten metal, led 
finally to the introduction of cold chamber machines. In 
these machines, the metal is ladled by hand into a cham- 
ber or cylinder carrying an_ hydraulically-operated 
plunger. When released, the plunger is driven forward, 
carrying the metal into the die under pressures as high 
as 4000 lb. per sq. in. Higher pressures can be used 
but ordinarily are not needed to secure satisfactory free- 
dom from internal porosity. The metal used for feeding 
a machine of this type is melted in a separate furnace 


Temporarily restricted by defense 
priority needs, and rulings, to such 
products as are most effectively 
benefited by its specification there- 
in, magnesium has become a truly 
exclusive metal. Readers whose de- 
fense-product activities call for ex- 
treme lightness with strength and 





conveniently located near the pouring well. A special 
furnace design permits the use of an inert atmosphere 
for protection of the molten metal from oxidation and 
also provides accessibility for ladling. 

In an accompanying illustration is shown pictures of 
the first really successful and perhaps still the largest, 
cold chamber machine used for producing magnesium 
alloys. The dies are held together by direct hydraulic 
pressure, a total capacity of 500 tons being available 
for the purpose. The die holding pressure and the frame 
or tie rods of the machine are adequate to prevent “‘flash”’ 
caused by the dies opening under the tremendous pres- 
sure of the “‘shot.’” Some other types of machines have 
proved satisfactory and are in wide use today. 
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About Magnesium Die-Castings 


There is a direct relation between the available die 


holding pressure and the size of castings which can be 
made on any particular machine. Thus with 4000 lb. 
per sq. in. on the molten metal, a machine with a holding 
pressure of 500 tons should be capable of producing 
castings with a projected area of 250 sq. in. Castings 
with an area of 234 sq. in. actually have been produced. 
If a larger area were desired the shooting pressure would 
have to be reduced proportionately or excessive flash 
would result. Castings up to 74 in. in length are made. 


those who look beyond today’s re- 
strictions to the opportunities of to- 
morrow will find Mr. Winston’s 
review of most significance. Inci- 
dentally, this lightest of commercial 
structural metals is scheduled for a 
production objective of 400 million 
pounds yearly. 


Production speed is dependent on many factors but 
generally ranges from 100 and 200 shots per hour. 
Casting efficiency varies with the requirements and the 
complexity of the part and averages 95 per cent. 

If machining of magnesium die castings is necessary, 
this is easily done with standard equipment. Especial 
care is taken, however, that the tools are kept sharp and 
are ground with adequate clearance up to the cutting 
edge to avoid rubbing friction. Only neutral oil coolants, 
never water or water-soluble oils, should be used. As 
some fire hazard may develop in careless machining, the 
detailed instructions of the manufacturer should be fol- 


N AGNESIUM alloy die cast parts (A) for 
~ aircraft control and seat mechanisms. 
B—Some special controls. C—Generator end 
plates of relatively small sizes. 


lowed, insuring also that full advantage may be taken 
of the unexcelled machinability of the metal. 

Dies for casting magnesium alloys may be made from 
a number of tool steels on the market. For relatively 
short runs a carbon tool steel is satisfactory. For long 
die life a tool steel of the 5 per cent chromium, 6 per 
cent tungsten type has been found satisfactory. The 
dies should be heat treated and drawn to a Brinell hard- 
ness of about 450. The drawing temperature should be 
1000 to 1100 deg. F. so that the dies will not soften 
in use. 

Due to their low heat capacity, magnesium alloys 
tend to solidify quickly. After pouring, it is necessary, 
therefore, to get the metal into the die as soon as pos- 
sible and consistent with adequate venting to avoid en- 
trapped air. Experience has indicated that gating and 
venting satisfactory for aluminum alloys will usually re- 
quire some modification in adapting dies to magnesium 
alloys. 

Die temperatures ordinarily run from 250 to 500 
deg. F., with 350 deg. F. as a good average tempera- 
ture. Water cooling frequently is used for high produc- 
tion operations. Freedom from surface swirls and cold 
shuts is possible only when dies are maintained at the 
proper temperatures. The dies gradually become coated 
with a thin film of oxide, making other die coatings un- 
necessary. Too high die temperatures cause excessive 
oxide film on the dies and rough surface on the casting. 

Tolerances and Design. Magnesium die castings 
introduce few unusual problems to the experienced de- 
signer. The general principles* apply to magnesium as 
well as to other metals. The rapid solidification of mag- 
nesium due to its low heat capacity may make thin walls 
somewhat difficult to cast in large areas. Attention should 
be given to the use of adequate inside fillets, particularly 
across the direction of metal flow and at junctions between 
thick and thin sections. Collaboration between the engi- 
neer-designer and the producer will assist in the produc- 
tion of strong sound castings with good surfaces. 





* As discussed in “Making the Most of Die Castings,” ELec- 
TRICAL MANUFACTURING, January 1940. 











The limitation upon maximum size of castings is de- 
pendent, of course, upon the equipment available. The 
machine to which reference was previously made is ca- 
pable of producing castings of 6 lb. in weight and, as 
has been mentioned earlier, of at least 230 sq. in. of 
projected area and up to /4 in. in length. The minimum 
wall thickness successfully cast has been 0.040 in. but 
this was over a rather small area. A more practical min- 
imum is 0.050 in. A useful approximate rule for wall 


thicknesses up to 0.130 in. has been ado of the surface 


area. Thus the minimum thickness for an area of 100 
sq. in. would be 0.100 in. Numerous exceptions to this 
rule occur, however, due to casting design and the rela- 
tion of the area in question to the gates. 

The following tolerances generally apply to magne- 
sium die castings: 


Tolerance per in. of dimension... 0.0015 in. 
Minimum tolerance within solid die +0.003 in. 
Minimum tolerance across parting 

line or between solid die and 

movable die parts .......... +0.005 in. 
Minimum diam. of cored holes. . 0.062 in. 
Maximum depth of small cored 

RE Lie aa We oe at ails 3 times diam. of hole 
Draft of side walls per in. of 

Rs se hela AE oe ER rg, 0.010 = in. 
Draft of cores per in. of length. . 0.010 in. 


In some cases the casting design may permit closer tol- 
erances than those given. 

While several alloys have been used from time to 
time, practically all magnesium die castings are now 
produced from the following nominal composition, cor- 


responding to A.S.T.M. Alloy No. 13: 


I 3h st Cron ea ea 9.0 per cent 
Manganese esis AOR aes Mela aes We ciate 0.13 per cent 
is aiw bon aces hoa a 0.6 per cent 
ens Balance 


This composition combines good casting characteristics 
with adequate mechanical properties and corrosion re- 
sistance. It conforms to Navy Aeronautical specification 
M-369 and Army Air Corps specification No. 11319. 
Typical mechanical properties obtained on standard 


A.S.T.M. bars, die cast at 4000 lb. per sq. in., are: 


Tensile Strength ...... 33000 |b. per sq. in. 
Yield Strength ........ 21000 Ib. per sq. in. 
Elongation in 2 in. ..... 3 per cent 

Brinell Hardness ...... 60 


Izod Impact ery ee 2 ft.-lb. 

For certain applications subject to shock, increased 
ductility may be desired and can be secured by a solu- 
tion heat treatment or preferably by a reduction in the 
aluminum content of the alloy to about six per cent. 

Magnesium die castings generally are given decora- 
tive paint treatments, which for outdoor exposure, are 
designed to be protective also. These are applied over 
a preliminary surface treatment. While electroplating 
has been successful experimentally, pending the develop- 
ment of production methods, organic finishes are recom- 
mended and universally used. 

The casting producer usually buffs or otherwise 
smooths up the surface as required and applies a chem- 
ical treatment known as the chrome-pickle (a one-half 
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minute dip in a water solution of 1.5 pint nitric acid 
and 1.5 lb. sodium dichromate per gallon) before ship- 
ping to the customer. If the producer also does final 
machining operations, these are performed before pick- 
ling. The chrome-pickle protects the casting surfaces 
during shipping and storage and also etches the metal so 
that good paint adhesion is insured. The treatment 
should be repeated if the surface coating is removed by 
subsequent machining. 

For aircraft or other applications requiring maximum 
protection, magnesium die castings, after machining, may 
be given a special treatment comprising a 5 min. dip in 
15 per cent hydrofluoric acid followed by a 45 min. boil 
in 10 per cent sodium dichromate solution. The coating 
is dark gray to brownish black in color. Reference may 
be made to Navy Aeronautical Specification M-407 or 
to Army Air Corps Specification No. 982001A for full 
operating instructions. Alternative treatments are given 
in Navy Aeronautical Specification SR101 covering the 
finishing of magnesium parts for aircraft. Other treat- 
ments also are available for special purposes. 

Paint coatings intended for decorative purposes in- 
clude the popular novelty finishes such as wrinkle, 
crackle, crystal, flock coatings, etc. One or two coats 
are employed, depending on the materials used and the 
service conditions. Both air-dry or baked systems can be 
used. The latter offer the advantages of production 
speed and generally more durable finishes. 


ARGEST cold chamber casting machine for 
44 producing magnesium alloy parts. Total 
force available is 500-tons. 






































































































































V ACUUM cleaner parts (A) cast in magnesium 
alloys. B—Housing for a portable busines 
machine. C—Mounting panels for light weight 
instruments. 


For ordinary exterior service two finish coats over an 
approved primer give satisfactory service. For aircraft 
and other severe service requirements, two coats of in- 
hibitive pimer over the chemical treatment are recom- 
mended, followed by approved lacquer or synthetic resin 
finish coats. Reference may be made to the previously 
mentioned Navy Aeronautical Specification SR101 for 
additional details. When properly applied, the paint 
protection is entirely adequate for all of the normal con- 
ditions of service. 

The light weight of magnesium die castings makes 
them of particular interest to manufacturers of equipment 
of which the performance can be improved by weight 
reduction. 

The absolute necessity for minimum weight in air- 
craft has greatly stimulated the application of magne- 
sium die castings in this industry. In accompanying il- 
lustrations are shown a variety of castings used in air- 
craft practice. As it is of vital importance in national de- 
fense, all magnesium has recently been allocated exclu- 
sively for defense purposes. Because of this, the aircraft 
industry undoubtedly will be the largest consumer of 
magnesium die castings in 1941. 

Thus makers of various electrically-energized products 





have a definite interest in magnesium die castings, as they 
are now used in a wide variety of their products. In- 
creased availability of magnesium should result ulti- 
mately in a broadened application in this field. 

Magnesium die castings also have been used exten- 
sively in many products in which lightness increases their 
convenience and lessens user fatigue. Typical of this 
class are portable tools, vacuum cleaners, motion picture 
cameras, binoculars, business machines, and miscellane- 
ous instruments. Magnesium die castings are employed 
in reciprocating parts in high speed production machin- 
ery, such as is used in textile and packaging operations. 
Increased production is possible due to decreased vibra- 
tion and faster acceleration of the moving parts. Many 
thousands of automotive starting motors and generators 
use die cast magnesium end plates. In many of the above 
applications the cost of the magnesium die castings is on 
a competitive basis with other materials. In others, com- 
petition does not exist, as the weight of heavier materials 
eliminate them from consideration. 

A highly specialized form of die casting is in the ro- 
tors for induction motors. The end rings and conductor 
bars through the steel laminations are die cast in place, 
making a strong, simple and economical unit. Magne- 
sium alloys are used frequently for this purpose, not for 
their light weight but because it is possible to get certain 
electrical conductivities desired for high torque motors. 





SUPER-SENSITIVE RELAYS 


(Continued from p. 52) 


but, in general, the combination of the sensitive cell and 
the requisite amplifying tubes is referred to as a photo- 
electric relay. 

Some relays may employ an amplifying tube and a 
relay tube and be used to operate devices directly while 
others may include a magnetic relay which is actuated 
by the relaying tube. The latter arrangement is in more 
common usage for the control of loads requiring any 
considerable amount of current for the operation of the 
devices with which they are used and the magnetic relay, 
of a sensitive type, is mounted on the tube panel. 
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Basically, photoelectric relays are employed for 
supersensitive reaction under one of two fundamental 
conditions. The first is when the source of light is of an 
approximately fixed intensity but the admission of light 
to the sensitive cell is of the most limited length of time. 
The other is when a pre-determined light intensity causes 
the relay to remain closed or open and a minute variation 
of intensity will cause the relay to open or close the cir- 
cuit, as the case may be. 

The phototube consists of two electrodes in a bulb 
containing a small amount of argon gas. The light 
sensitive element, the cathode, is coated with a caesium 
compound that emits electrons when light falls upon it. 
These electrons are attracted to the other electrode, the 
anode, and constitute a small electric current. The 


(Continued on p. 80) 
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Direct Current Circuits 





BY OREN G. RUTEMILLER 
WESTINGHOUSE ELECTRIC & MFG. CO. 


ANY OF those machine tools required for the 
manufacture of parts for armor plate, shells and 
guns require the use of adjustable cutting speeds 

and feed speeds. The constant voltage direct current mo- 
tor is still the most economical driving medium for such 
applications when wide speed ranges and fast reversal 
are not required 

Main motor circuits required for dc. motors are 
somewhat more involved than are corresponding ac. 
elements. This discussion is confined to dc. factors. 

Practically all dc. motors must be started on reduced 
voltage. In general, motors of less than 2 hp. can be 
started across-the-line, but on ratings above this, it is 
usually necessary to provide resistance in series with the 
motor armature at the time when the armature is con- 
nected to the line. This resistance reduces the initial 
starting current to a point where the motor can com- 
mutate successfully. It is shorted out in steps as the 
motor comes up to speed, and the counter voltage gen- 
erated by the motor is sufficient to limit the current peaks 
to a suitable value. The accelerating contactors that 
short oul successive steps of the starting resistance may 
be controlled by the counter voltage (counter emf.) or 
by definite time relays. 


| ASIC requirements of the de. starter in its 


(A) simplest form. This covers a 


reversing constant speed counter emf. starter. 
The line contactor energizes the motor armature 
through the starting resistance. Counter emf. 
increases as the motor comes up to speed. B— 
A typical non-reversing constant speed, definite 
time starter. Similar to A except that a time- 


delay mechanism is used. 





Far from being relegated to the 
limbo of no-longer-useful-things, di- 
rect current still holds an important 
functional and applicational place 
in the engineer-designing of many 
heavy-duty products. Mr. Rutemil- 


The essential elements of a dc. motor starter are the 
line contactor, the overload device, the starting resistance 
and one or more accelerating contactors. In a non-re- 
versing constant speed counter emf. starter, the operation 
is as follows. The “‘start’’ pushbutton is depressed and 
the line contactor ““M”’ closes energizing the motor ar- 
mature through the starting resistance. As the motor 
comes up to speed, the counter voltage and consequently 
the voltage across the motor armature and series field in- 
creases. When this reaches a pre-determined value, the 
accelerating contactor ““A’’ closes. This shorts out the 
starting resistance. 

The counter emf. starter is used very little today. It 
is shown here because of its basic nature and simplicity. 
For small motors used on auxiliary devices, it is satis- 
factory. The definite time starter is the most widely used; 
an advantage is its independence of load conditions. 

Many drives require very high starting torque. For 
example, machine tool feed and traverse motions are sub- 





ELECTRICAL MANUFACTURING 





.—_ i 


ee 












iG 


= a 





For Machine Controls’ 





ler has the gift of looking right past 
the superficial and complicating 
phases of motor and control appli- 
cation to clarify true fundamentals. 
He is also extraordinarily well-in- 
formed on this particular subject. 





ject to clamping which has a tendency to squeeze out 
the lubrication, thereby increasing the starting torque re- 
quirements on the initial start after periods of idleness. 
These factors may increase the starting torque require- 
ment temporarily to a point where the motor cannot de- 
velop sufficient torque with the starting resistance in the 
circuit. Under this condition, the counter emf. starter 
will not start the load. On the other hand, the definite 
time starter will try to start the load normally but if the 
motor remains stalled, it will proceed to short out the 
resistance in the usual manner and thereby increase the 
starting torque available to the maximum ability of the 
motor if necessary. 

A typical non-reversing constant speed definite time 
starter is quite similar to that just described except that 
the accelerating contactor is now equipped with a time 
delay mechanism that will delay its closing for a definite 
time. The accelerating contactor ““A’’ shown in an ac- 


* Based upon a discussion by Mr. Rutemiller at the recent 
Sixth Annual Westinghouse Machine Tool Electrification Forum 
in East Pittsburgh. Readers will recall “Some Basic Circuits for 
Machine Control,” July 1940, a corresponding study of §allter- 


nating current arrangements and parts. 
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companying figure illustrating this form of starter is of the 


magnetic flux decay type. It is spring closed and equipped 
with two coils and has an ideal magnetic circuit that will 
retain enough residual magnetism to hold the contactor 
armature closed and the contact open indefinitely. The 
main coil ““Am* has sufficient magnetic pull to pick up 
the armature and give the magnetic circuit its permanent 
magnetization. Ihe neutralizing coil ““Am’’ is connected 
in polarity opposite to the main coil. It does not have 
sufhcient magnetic pull to affect the pick up or holding 
ability of the main coil; however, when the main coil is 
de-energized, the neutralizing coil will ““buck’’ the resid- 
ual magnetism to a point where the contactor armature is 
released by the spring and the contacts close. This de- 
magnetizing action takes a certain amount of time de- 
pending on the field strength of the neutralizing coil. By 
adjusting the potentiometer, the voltage impressed on this 
coil can be varied, and the time required for the con- 
tactor to drop out will also vary with this voltage. 

The operation of this controller is as follows: When 
the “‘start’’ pushbutton is depressed, the accelerating con- 
tactor coil ““‘Am”’ is energized causing contact “A”’ to 
open and auxiliary contacts ““Aa’’ to close. Contacts 


LNE starter (A) for integral hp. motors: 

4 Two steps of definite time starting are 
provided. B—Dynamic braking on de. motors 
is offered by this circuit. Control circuits here 
omitted correspond with A. C—In modern 
controllers a separate spring-closed contactor is 
used for dynamic braking as shown in this 
diagram. The closing of the line contactor is 
delayed until the accelerating contactor and the 
dynamic braking contactor pick up. D—To 
overcome Gelay in closing the line starter, this 
scheme is used. The dynamic braking contactor 
picks up immediately and the motor quickly 
responds to push button operation. 











“Aa” energize the line contactor “‘M” and normally 
open auxiliary contacts ““Ma’”’ establish a holding cir- 
cuit. Neutralizing coil ““An” is also energized. The 
opening of the normally closed auxiliary contacts ‘““Ma”’ 
de-energized the coil ““Am’”’ and the contactor “‘A”” starts 
timing. At the end of its set time, the main normally 
closed contacts on “‘A”’ close shorting out the starting 
resistance and the motor is running across the line. 

The same kind of a starter but for use with a motor 
of larger horsepower rating is also illustrated. This 
starter provides two steps of definite time starting. The 
operation is essentially the same but the first accelerating 
contactor “1A” does not short out all of the starting 
resistance. “1A” also starts “2A” timing, and finally 
“2A” shorts out the remaining resistance. 

Note the arrangement of the normally open auxiliary 
contacts on the accelerating contactors in both of these 
illustrations. It is necessary for the accelerators to pick 
up before this line contactor can be energized. This is a 
safety interlocking scheme that prevents starting the motor 
across the line in the event that the accelerating contactors 
are not working properly. 

Many applications, particularly many machine tool 
applications, require quick stopping. This is another 
place where the direct current motor “‘shines.”” This 
motor can be made to act as a generator and if connected 
to a resistor as a load, the energy of rotation will be dis- 
sipated quickly in the resistor as heat and the motor will 
be made to stop quickly. This is called dynamic braking. 

In the illustration of this circuit the control lines have 
been omitted since they would be a duplicate of those 
shown in each of the figures previously discussed. In this 
starter the line contactor “‘M”’ is a two pole arrangement 
having one pole normally open and the other pole nor- 
mally closed. Both poles are equipped with an operat- 
ing coil and both are on the same armature which is 
hinged between the contacts in “‘teeter-totter’’ fashion. 

The operation of starting is the same as described pre- 
viously, and when the line contactor “‘M”’ closes, the 
normally closed contact ““MA”’ opens. Now when the 
“stop” pushbutton is depressed, the line contactor drops 
out and the contact ‘““MA”’ closes. The motor now act- 
ing as a generator is connected to the braking resistor and 
the coil ““MA\”’ is energized by this voltage. This causes 
‘““M” to seal in tightly, thereby establishing good contact 
pressure and preventing this contact from bounding open. 

In the more modern types of controllers a separate 
spring closed contactor is used for dynamic braking. Here 
the operation is very similar to that previously described 
except that the energizing of ““Am”’ coil and pick up of 
accelerating contactor ““A’’ closing contact ““Aa’’ ener- 
gizes the dynamic braking contactor “DB” which in turn 
energizes the line contactor “‘M’’ through its auxiliary 
contact ““DBa.”’ This not only insures that the dynamic 
braking contactor is open before the line contactor can 
close. 

In order to obtain accurate inching such as is re- 
quired for most machine tool drives, the motor must re- 
spond instantly to the operation of the “‘push’’ button. 
In some arrangements this means that the closing of the 
line contactor will be delayed until the accelerating con- 
tactor and the dynamic braking contactor pick up. This 
may be overcome by arranging the accelerating contac- 
tors “1A” and “2A”’ to be energized in the “‘off’’ posi- 
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oe ranges in excess of 2 to 1 require a 
\ full field relay. This circuit (A) shows one 
method of connecting the relay. Shorting out 
the field rhepstat applies maximum field strength 
to the motor during the starting period. An 
alternate method (B) of applying a relay. This 
arrangement insures full field starting and also 
limits armature current when motor is accelerat- 
ing to the required speed. 





tion. Here, when the “‘start’’ push button is depressed, 
the dynamic braking contactor picks up immediately, and 
its auxiliary contact “‘DBa’”’ picks up the line contactor 
‘**M.”” Thus the motor will respond to the operations of 
the ‘‘push”” button much more quickly, and this makes a 
more satisfactory scheme where inching is required. 

On most applications it is desirable to have the motor 
develop as much starting torque as possible with as little 
starting current as possible. When adjustable speed mo- 
tors are used, the field rheostat used for speed adjustment 
weakens the motor field, and the starting torque for a 
given starting current would be weakened accordingly. 
On motors having a total speed range of two to one or 
less, this is not serious unless the drive requires excep- 
tionally high starting torque, but on motors having a 
higher speed range, a full field relay is required. 

The full field relay may be connected in several ways. 
In one, its coil ““FF’’ is energized by the closing of the 
normally open auxiliary contact “‘Aa’’ and remains 
closed until the last accelerating contactor drops out. The 
contacts of the full field relay ““FF’’ are connected to 
short out the field rheostat, thereby applying maximum 
field strength to the motor during the starting period. In 
another, full field is insured on starting and provision for 
limiting the motor armature current during the period 
when the motor is accelerating from the full field speed 
to the speed set by the rheostat is made. This is known 
as a field accelerating scheme. 

In this, the field accelerating relay “‘Fa’’ is equipped 
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Here are Scovill’s reinforcements to the 
“battle of production”...thousands and 
millions of small metal parts that will 
become vital elements in such big assem- 
blies as planes, tanks, ships and guns. 
Scovill’s job in the war is to deliver to the U.S. 
Government, as wellasto other manufacturers, in 
quantity and to order, such metal parts as stamp- 
ings, forgings, hot or cold pressings, screw ma- 
chine products, drawn shells, as well as complete 
assemblies. 
All Scovill facilities — the experience of its 
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with two coils, one a voltage coil connected across the 
starting resistance, the other a current coil connected in 
series with the motor armature. 

When the line contactor ““M”’ closes, the voltage drop 
across the starting resistor is practically line voltage, and 
the “FA” relay is picked up quickly by this voltage as- 
sisted by the starting current. When the accelerating con- 
tactor ““A’”’ closes, the voltage coil “‘FA”’ is shorted, 
however the closing of ““A’’ produces a second current 
peak, and the current coil ““FAc”’ holds the ““FA”’ relay 
closed. As the motor approaches the full field speed, 
this current will decay, and this allows the “FA”’ relay 
contacts to open. Ihis weakens the motor field and as 
the motor attempts to accelerate, the line current again 
increases. If this exceeds the pick up value of the “FAc”’ 
coil, the relay will close its contacts again. This will ar- 
rest acceleration and cause a decay of line current, again 
causing “FA”’ to drop out. Because of the high induc- 
tance of the motor field, the change in field current can- 
not be rapid, also the inertia of the motor and drive pre- 
vent rapid changes in speed. Consequently, the motor 
will not reduce its speed, but the increased field current 
will reduce the armature current and cause “FA”’ to 
drop out. The fluttering action will continue until the 
motor reaches the speed set by the rheostat. The setting 
of the “FA” relay current coil will determine the maxi- 
mum current that the motor can draw during this part 
of the acceleration period. 

This arrangement is necessary on motors having a 
very wide speed range and on large size motors, but it 
is the preferred arrangement on all adjustable speed mo- 
tors. Since this “FA” relay must handle the highly in- 
ductive field circuit, a good blow out arrangement is 
necessary. This relay is usually equipped with a shunt 
blow out coil ‘““FAbo.”’ 

If the shunt field of a direct current motor is de-ener- 
gized while voltager remains on the armature, the motor 
would tend to attain a dangerous speed and may even 
destroy itself. To prevent this, a field loss relay is some- 
times made a part of a dc. motor controller. This field 
loss relay usually consists of a current relay connected in 
series with the motor shunt field. It is adjusted to pick 


up on full field current and to remain closed at any cur- 
rent within the operating range of the motor field, and to 
drop out at a value just below the minimum operating 
field current. The contacts of this field loss relay ““FL” 
are connected in series with the overload relay contacts 
so that the opening of the “FA” contacts will de-ener- 
gize the control by opening the line contactor. 

This type of field loss protection however does not 
protect against one certain type of field failure. Consider 
for the moment the possibility of a short circuit across a 
part of the field. For example, across one field coil. This 
would cause the motor speed to rise considerably but the 
current in the field circuit would also rise. Consequently, 
the series current relay would not respond. 


DIFFERENTIAL PROTECTION BENEFITS 


YUCH a failure can be protected against by the use 
\_) of differential field loss protection as illustrated. The 
differential field loss relay ““DFL” is equipped with two 
voltage coils connected in polarity opposition to buck 
each other. These are each connected across one-half of 
the field winding. Under normal conditions the voltage 
across each coil is the same, and consequently the relay 
remains in the “out” position with its normally closed 
contacts closed. The shorting out of one field coil or 
any other type of failure that might cause an unbalance 
of these voltages will cause the ““DFL” relay to pick 
up, opening its contacts to de-energize the motor by drop- 
ping out the line contactor. 

While all of the previous discussion has been illus- 
trated by the use of non-reversing diagrams, this was 


Continued on p. 8&8 


YROTECTION against field failure is pro- 
vided by differential field loss protection as 
here (A) illustrated. B—Reversing dynamic 
braking control. C—Another form of reversing 
dynamic braking starter using a spring closed 
dynamic braking contactor and single pole 
normally open directional contactors. A voltage 
relay is connected across the motor armature. 
Its normally closed contacts remain open, pre- 
venting the pick up of the reverse directional 
contacts until the armature speed is brought 
down to a safe value for plugging. 
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WAGNER MOTORS ARE BUILT TO MEET 


EVERY REQUIREMENT 


_..a Wide Range of Types and Sizes with varied 


A good motor is not enough—it must be the right motor for 
the job. In order to properly select a motor, the following 
points should be considered. 


Load Cycle... What maximum and minimum horsepower 
is involved, and what is the probable duration of each? 


What are the maximum starting torque requirements? 


Is the duty cycle continuous or intermittent, and what method 


of control and overload protection is contemplated? 


Power Supply ... A.C. or D. C., and frequency if A. C. 
.-. Voltage... Phase... Special starting current limitations, 
if any, imposed by the power supplier. 


Speed Characteristics ... Single constant speed... 
Variable or multispeed. 


Mechanical Construction ... Is open type motor ac- 
ceptable... or should Splash proof, Totally-enclosed fan- 
cooled, or Explosion-proof motor be used? 


A Wagner, factory-trained, sales-engineer is ready to assist 
y 8g y 

you in selecting the proper motor for your specific require- 

ments. 
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Electrical and Mechanical Characteristics.... 


Diversified Types: It’s easy to select a WAGNER motor 
that exactly fits the job because there is such a wide range of 
types and sizes from which to choose, each one designed and 
built for a particular kind of service. 


Modern Design: Wagner motors are neat and compact, 
up-to-the-minute in design, and harmonize with the most 
modern machinery and equipment. 


Dependable Performance: Wagner motors are well engi- 
neered and sturdily constructed, making them absolutely de- 
pendable even when operating under the most severe service 
conditions. A fifty-year reputation for satisfactory perform- 
ance is your assurance that the best buy in motors is Wagner. 


Quick Service: With branch offices and warehouses in 25 
major Cities, and a centrally located plant at St. Louis, Missouri, 
the Wagner organization is equipped to render immediate 
service anywhere in the country. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
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PRE-FABRICATED HEATING UNITS 


(Continued from p. 48) 


from the standpoint of efficient thermal conductivity, it 
makes the unit difficult to remove unless a means is pro- 
vided for driving it out. Cartridge units may also be 
provided with a screw-base designed to fit any ordinary 
lamp socket. Other types are available with a hole 
through the center so that a tube can be heated by slid- 
ing the hollow cartridge unit over it. 


UBULAR heating units, like cartridge types, are 

of circular cross-section, but unlike cartridge units 
they can be bent or coiled into many special shapes. 
One design employs a helical coil of nickel-chromium 
resistance wire which is stretched and centered in a seam- 
less metal tube. Magnesium oxide powder is shaken 
and packed down into this tube, which is then com- 
pressed so that its diameter is reduced and the powder 
is packed to a rock-like solidity. In another design, 
the resistance coil is placed in a mass of refractory ma- 
terial and high heat conductivity cement and is then en- 
cased in a seamless cylindrical tube. These units are 
available for practically all applications involving the 
heating of liquids, soft metals, or metal surfaces in which 
the temperature required is between 750 and 1500 
deg. F. Typical applications include laundry machin- 
ery, can-soldering machines, ovens, electric ranges, matrix 
presses, plating tanks, type-melting pots, parafhn heaters, 
oil heating equipment, etc. 

Immersion type heaters, constructed from tubular units, 
are furnished in a variety of sizes and ratings, with sheath 
materials and heat densities depending upon specific re- 
quirements. For water heating, copper sheathed units 
supplied with brass or nickel-plated steel headers are 
furnished in ratings of from 500 to 10,000 watts. A 
self protecting type, designed to operate partly or totally 
uncovered for a limited period without injury, depends 
for its operation upon the high temperature coefficient of 
resistance of a special alloy which is used as the heating 
element. Steel-sheathed units supplied with steel headers 
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1TON-METALLIC. heating units are well suited for 

small and medium sized furnaces with tempera- 
ture requirements up to 2750 deg. F. Heating section 
and terminals form a continuous ceramic rod with 


+ 


a high resistance center and low resistance ends. 


are available in circulating and non-circulating types for 
heating such liquids as oil, paraffin and alkaline cleaning 
solutions. Non-circulating heaters are designed for tanks 
or oil baths which have little or no circulation, and have 
a watts density rating approximately one-half that of 
water heaters. Circulating types, designed for systems 
where the velocity of oil flow is sufficient to prevent ex- 
cessive temperature rise on the heater, and carbonization 
of oil on the sheath, have a watts density rating approxi- 
mately equal to water immersion units. To insure against 
accidental contact with oil, some types are equipped with 
a glass seal at the terminals. 

Sometimes, it is necessary to provide a unit with a 
large radiating surface which will be evenly heated and 
will withstand relatively high temperatures. For such 
applications, a steel-sheathed unit is cast into iron by 
placing the unit in a mold and pouring the molten metal 
around it. Cast-in units of this nature are used in elec- 
trically heated pots for melting tin, lead, babbitt and 
solder. They are also used as hot plates for heating 
autoclaves, mixing cylinders, moulds and many other 


MMERSION heaters are made in many de- 

signs. Heater (A) with a flange head is used 
in heating oil under pressure and also for alkaline 
solutions which have no reaction to steel. Unit 
(B), also for oil heating, is provided with a 
conduit box and snap switch, and has a threaded 
screw plug for mounting through the wall of a 
tank. Heater (C), rated at 10 watts per sq. in., 
is used for heating heavy oil, grease, etc. Stand- 
ard overall height is 26 in. Unit (D) is built in 
sizes ranging in capacity from 10 to®250 kw. 
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@ Check the dielectric, heat-resistant and mechanical properties of 





electrical porcelain as it is made today, and you'll find that surprising 
advancements have been attained — advancements that are of de- 
cided advantage in the service life of your product, machine or equip- 
ment. Porcelain is not only rot-proof, but acid and heat resistant. 


Porcelain still withstands arc-ing and thermal shock as very few 












materials can and it rates extremely high in dielectric strength. 





a a Is it brittle? Will it crack and chip under vibration and low impact? 


The answer depends on the method of application. Leading manu- 
facturers are finding that the pound of increased protection afforded 
numerous electrical applications by the use of porcelain is worth the 
ounce of shock-absorbing prevention (in the form of mica washers, etc.) 
Investigate porcelain now... earth's material turned back to rock! 
FUME RESISTANT .. SHOCK RESISTANT It provides that wide range of safety and service demanded today. 
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Beemer to 


consume about 
70 watts per ft., 
these heating ele- 
ments consist of a 
core of asbestos 
yarns around which 
is helically wound 
resistance wire. 
Felted asbestos 
serves as outside in- 
sulation. Useful for 
curling irons, heat- 

er pads, etc. 


Rockbestos Products 


devices. Tubular heaters cast into lead with a wall thick- 
ness of one-half inch are available in ratings of from 
2000 to 4000 watts. These units are designed for pick- 
ling baths containing mild sulphuric acid solutions and 
for chrome-plating baths. Entrance of moisture or fumes 
is prevented by a compound-filled sealing cup. 

Straight-length tubular units find many uses in inser- 
tion heaters, air heaters, clamp-on heaters, etc. One 
form of insertion heater, consisting of a tubular unit 
within a closed-end tube, is especially effective in heating 
large, hollow holding bolts, metallic platens and die 
blocks. A radiant heater, formed from a tubular unit 
welded to two steel strips which act as fins, is available 
for small drying ovens, process machines, etc. Another 
heater, of the convection type, consists of a tubular unit 
to which is electric-furnace brazed an edgewise wound 
steel strip. This increases the radiating surface to many 
times that of the sheath and affords large heat capacity 
at low heat density. 


NON-ENCLOSED UNITS IN MANY FORMS 


OR applications such as radiant-type heaters, small 

and medium sized electric furnaces, etc., non-metal- 
lic electric heating elements, rated at 100 to 125 watts 
per sq. in., of radiating area, are available. These units 
are capable of providing temperatures up to 2750 deg. 
F. One type of element is furnished in diameters ranging 
from *4, to 114 in., and in lengths from 11 to 68 in. 
The heating section and terminals form a continuous 
ceramic rod, with a high resistance center and low re- 
sistance ends. The center is made of silicon carbide 
which has an electrical resistivity of approximately 
1 <x 105 microhms per cm., cube at 1900 deg. F., while 
the ends have a resistivity of about 3 
per cm. cube. 


10° microhms 


These elements are also available in a pin-type design 
for heavy service, high temperature furnaces. The low 
resistance ends are 5 in. long, three inches being of the 
same diameter as the heating section, while the remaining 
two inches have a reduced diameter. The ends of the 
reduced section are rounded in order to make contact 
with terminal rods which are made of the same material 
as that used in the low-resistance section of the element. 
While primarily intended for high temperatures, these 
units are also well suited to medium temperature appli- 
cations, especially those where the heating elements must 
have a relatively high surface loading. 





An inexpensive type of heating element is available 
for such devices as curling irons, embossing pencils, cigar 
lighters, hair wavers, heater pads, permanent wave ovens, 
soldering irons and similar electrically heated appliances 
which are designed to operate at limited wattages. It 
consists essentially of a core of asbestos yarns around 
which is helically wound resistance wire, the complete 
unit being insulated with felted asbestos. It may be sup- 
plied in continuous lengths, for applications such as heat- 
ing pads, or cut to specified lengths as required, and is 
designed to consume not over 70 watts per ft. Units cut 
to length consist of the uninsulated element with a bare 
connecting wire fastened to each end. This assembly is 
then covered with a continuous wall of felted asbestos to 
provide the characteristic construction. 

In selecting heating units for a specific application, 
manufacturers of electrical equipment would do well to 
submit their problems to several manufacturers of various 
types of heating elements in order to insure their having 
the considered opinions of those concerns who specialize 
in solving electric heating problems. Among the factors 
involved in choosing the correct type of heating unit are: 
the size and shape of the machine, appliance or device; 
the space available for heaters; the type of service, that 
is, intermittent or continuous; the time required for initial 
heating and for maintaining temperature; the volume of 
heat required; the type of control; and the type of volt- 
age available. 

Another important factor is that of correct installa- 
tion. For example, a strip heater 18 in. long and rated 
at 500 watts, which is clamped tightly against the bot- 
tom of a melting pot full of solder, will give long service 
due to the rapidity with which the heat generated is ab- 


sorbed. Were the same strip heater clamped loosely to 
(Continued on p. 96) 


A 
es re heating 
yee metal parts by 
insertioninto 
drilled holes, car- 
tridge units (A) 
provide a_ highly 
concentrated,  self- 
contained mass of 
heat. Indicating 
construction (B) of 
a typical porcelain 
head unit. 
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“dust clouds” in the blue prints, a 
tough long life that doesn’t weaken 
or discolor with age. It files in less 
space, with less friction and one roll 
in the size and weight you prefer will 
make you take new pride in your 
speed and the appearance of your 
work, It’s more than a Tracing Med- 
ium—it’s a new experience. Why not 
order a roll of P.T.M. right now? 


PHONE OR WRITE YOUR NEAREST POST DEALER 


Atlanta—Georgia Blue Print Co. 
Birmingham—James A. Head, Inc. 
Boston—Boston Blue Print Co. 
Buffalo—Buffalo Blue Print Co. 
Chicago—Frederick Post Co. 

Horder’s Inc. 
Cincinnati—Queen City Blue Print Co. 
Cleveland—City Blue Printing Co. 
Dallas—The Rush Co. 
Dayton—Gem City Blue Print & Supply Co. 
Denver—H. R. Meininger Co. 
Detroit—Frederick Post Co. 
Fort Wayne—Fort Wayne Blue Print & Supply Co 
Fort Worth—Majestic Reproduction Co. 
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Houston—Gulf Blue Print Co. 
Indianapolis—Indianapolis Blue Print & Litho Co. 
Jacksonville—A. R. Cogswell 

Kansas City—Western Blue Print Co. 
Knoxville—Sehorn & Kennedy 

Los Angeles—Stationers Corp. 
Memphis—Service Blue Print Co. 


New Orleans—Southern Blue Print Co. 
New York—John R. Cassell Co., Inc. 


Oklahoma City—The A & E Equipment Co. Tulsa—Triangle Blue Print & Supply Co. 
Omaha-—Standard Blue Print Co. 
Philadelphia—Philadelphia Blue Print Co. Wichita—City Blue Print Co. 


Letters by the Thousand say: 


“THE BLUE PRINTS ARE MORE CONTRASTY” 
“P.T.M. MAKES CLEANER BACKGROUND POSITIVE PRINTS” 
“IT TAKES LESS TIME—MAKES BETTER PRINTS” 

“A BETTER PENCIL DRAWING SURFACE” 


— that’s only part of the P.T.M. story 


P.T.M. is speeding up defense production with “faster printing” and many 
other qualities totally unlike any other tracing media in your experience. 
It produces more contrasty, cleaner prints, from a drawing surface that 
takes “ink-like” lines from a hard pencil. It has MAXIMUM transparency 
that won't transfer, a glossy back that means cleaner drawings and no 





Pittsburgh—American Blue Printing Co. 
Portland—J. K. Gill Co. 

Milwaukee—Frederick Post Co. of Wis. St. Louis—Service Blue Print & Photo Copy Co. 
Salt Lake City—Salt Lake Blue Print & Supply Co. 
Seattle—Kuker-Ranken, Inc. 

Reproduction Print Service, Inc. Toledo—Toledo Blue Print & Paper Co. 


Washington, D. C.—R. E. MacMichael 
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“IT ADDS AN 


XTRA Draftsman 


FOR EACH 10 WE EMPLOY!” 


@ Draftsmen scarce? Work rush? You can solve this prob- 
lem by increasing the drafting effectiveness of your present 
men with Bruning-Wallace Touch Control drafting machines. 

Bruning-Wallace Touch Control Drafters save from 25% 
to 40% of drafting time, actual surveys have proved. But if 
these modern drafters saved only 10%, it would be like add- 
ing one extra draftsman for every 10 draftsmen you employ! 

What’s more, Bruning-Wallace Touch Control Drafters, 
with their precision machining and careful workmanship, 
result in increased accuracy. No wonder they help to cut your 
engineering and production costs! 

A free, illustrated booklet, giving complete information, 
is yours for the asking—just mail the coupon—there is no 


obligation. 


BRUNING sine ss 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit 
Houston * Kansas City * Milwaukee * Newark ° St. Louis 
Pittsburgh * San Francisco * Seattle 


CHARLES BRUNING CO., Inc. us7-214 | 
100 Reade St., New York, N. Y.; 4700 W. Montrose Ave., 
Chicago, Ill.; 919 S. Maple Ave., Los Angeles, Calif. 
Please send me free booklet on the Bruning-Wallace 






Touch Control Drafters. 
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TO HOLD PRODUCT PARTS 


(Continued from p. 62) 


extensively used, but the initial cost of an electrically 
operated equivalent is apt to be lower. The operating 
cost is almost always high because of condensation. 
Steam pressure must be constantly maintained, whereas 
an electrical device uses no power when the current is 
shut off. Maintenance is more of a problem because of 
packing renewals rust and the risk of freezing. 

Hydraulic and air-driven rams offer much the same 
advantages, but objections apply to these, for even in 
the latter it is not unusual to find considerable condensed 
water in the piping. However an air receiver may be 
used to store pressure and so avoid the need for the 
compressor to run continuously, but the initial, operating 
and maintenance costs tend to be somewhat higher than 
for electrical devices of equal stroke and power. 

Solenoids and magnets* are reliable in movement and 
will carry the stalling load, they are however subject to 
some decided limitations on account of the basic laws of 
magnetism. Realistically, the simple solenoid gives a 
rather small pull for its size and weight. If ironclad, 
the pull varies roughly as the inverse of the square of 
the distance between plunger and stop, and so, varies 
greatly over its range of motion, being small at the be- 
ginning and high at the end of the stroke. Special 
design and linkages overcome some of these considera- 
tions. In addition, the acceleration of the core may be 
exceedingly rapid with a tendency to slam, unless a dash- 
pot or other slowing up arrangement is provided. Wear 
is apt to require careful attention because of the wide 
pull variation produced by small wear and maladjust- 
ments of linkages and parts. It is for moderate travels, 
up to a few inches, that magnets are widely used. 

For example, a certain type of high class solenoid 
has the following pulls at different points of its stroke: 
Distance to go, 12 in. pull, 60 |b. 
Distance to go, 8 in. pull, 100 Ib. 
Distance to go, 3.5 in. pull, 150 |b. 
Distance to go, | in. pull, 215 |b. 


It is 16 in. high, 13 in. square and weighs 400 lbs. 


Magnets are more apt to be noisy in operation. They 


* See “Solenoids For Push-Pull Operations,” ELectricaL Man- 
UFACTURING, June 194]. 





H ERE torque motors operate the pilot valves 
on a plastic injection molding press. Main 
valves respond directly to pilot valve impulses. 
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VARNISHED TUBING & 
SATURATED SLEEVING 


You're out in front, leading the field — in step with 
industries’ needs and requirements — when you 
protect with TURBO. Motors, transformers, gener- 
ators, switch boards, etc. demand more than high 
resistance to heat, oil, moisture, acid and abrasion. 
They require TURBO with flexibility plus! It bends 
to small radii, around corners — quickly, easily 
with maximum pliability. It's non-fraying. It has 
inside impregnation for rapid snaking and fishing. 
All these are determining factors in protecting your 
product, machine or equipment — for the duration 
of its service expectancy. Take your due position 
now...lead the parade... prepare with TURBO. 


Block Mica, Mica Plate & Products—Varnished Oil Tubing, 
SR CM OC MC MMC metic 
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Write for new sample card with 
complete list of standard sizes. 
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Smpertal 


TOTALLY ENCLOSED FAN-COOLED 
CAGE MOTORS 


SQUIRREL 

























@ Built to “take it” under the toughest atmospheric 
conditions, these Imperial Totally-Enclosed Fan- 
Cooled Motors, standard and explosion proof, are 
expressly designed to give trouble-free service in 
dust and fume-infested areas. 


@ Every essential part is completely protected. Bear- 
ings are mounted in special enclosed cartridges. 
Windings are specially treated to insure perfect 
sealing. Imperial engineers have placed special 
emphasis on Rigidity, Simplicity of Construction, 
Effective Heat Dissipation, and absolute Sealing of 
all vital parts. 


@ Ratings range from 1 to 200 HP... Constant and 
Multi-Speed . . . Built for all voltages and cycles... 
1, 2, or 3 Phase. Explosion-Proof Fan-Cooled Motors 
carry Underwriters’ Laboratories Label. 


@ Behind the excellent quality of Imperial Motors, 
Imperial’s rigid adherence to its business creed of 
QUALITY, SERVICE, RIGHT PRICES, and COUR- 
TEOUS TREATMENT is the big reason why manu- 
facturers who have had long experience in dealing 
with various motor-builders are among the best 
customers of Imperial. 


@ Complete information about Imperial Motors 
should be in your files. A card will bring it. 
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can be obtained in standard sizes. Pull is exerted in 
only one direction and the plunger can not be stopped 
in intermediate positions. 

Because of the problem of cooling and the cost of 
power, there exists a limit to the applicability of torque 
motors. The location of this limit depends on several 
factors and no figures can be given. But when forces 
outside of this range must be provided, the use of more 
nearly standard motors in combination with some fluid 
drive or other auxiliary device are indicated. One such 
device,” brought out about 10 years ago, consists of a 
combination of motor, centrifugal pump, piston, oil tank 
(which also serves as a cylinder), means for adjusting 
the velocity of motion or time of operation on either 
stroke, and a means for restoring the piston (spring or 
weights) on the return stroke, all built into a unit. 

The time of operation lies roughly within the range 
of 11% to 30 sec. for the round trip, with the possibility 
of maintaining the force at the end of the stroke as long 
as required by letting the motor run at full speed. They 
give a smooth straight-line motion subject to manual, 
remote or fully automatic control and are applicable in 
many fields where a full stroke can be used. Here are 
some of the combinations of thrust and stroke available. 


Operation is achieved by 


Capacity | Maximum Stroke 





50 Ibs. | 2 in. stopping and starting the 
sd | ; motor. Frequencies of 25, 
400 { 50 and 60 cycles can be 


accommodated. One unit, 
used to operate the band 
brake on a | 3-ft. hoisting 
drum of the 150-ton cable- 


600 6 

800 8 
1600 8 
3200 16 


way at Boulder Dam was rated at 3200 lbs., 10-inch 


stroke, 2.4 to 30 sec., with a 2 hp. motor. 


Data Required When Ordering Torque 
Motors. These include such items as torque, speed; 
number of operations per min., hr., and day and time 
motor is in circuit during each operation as well as time 
out between operations. Is motor stalled on line> How 
long? Does motor reverse? If so, is torque the same in 
both directions? Are dimensions limited as to center 
height, diameter or length? Preferred shaft diam., 
length and keyway dimensions? Type of mounting, foot, 
flange, horizontal, vertical, open or enclosed (give dimen- 
sions and diagram for special mounting). Kind of cur- 
rent, ac., de., volts, cycles and phases. It helps to describe 
the application, duty cycle, and to give information re- 
garding desired performance and operation. 


RPM. IN PER CENT OF SYNCHRONISM 
25 50 7s 


= ORQUE- 
SPEED curves 
for (a) “torque 
motor” designed to 
deliver its maxi- 
mum torque at zero 
speed and (b) “high 
torque” motor with 
intermittent rating 
whose slip at rated 
load is some 11 to 
13 per cent of rated 
load and whjch pulls 
out at some 30 per 
cent of synchro- 
nism. 


TORQUE IN PER CENT OF STALLED TORQUE 





50 
SUP IN PER CENT 
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What to look for in any 


efficient flexible mounting 


ADEQUATE DEFLECTION 


4 In 


{ .@ 
yp L | 


any flexible 
mounted assembly, 
for a known load and 


\ BY! disturbing frequency, 
¢ \ DP +| the isolating efficien- 
a =“ 


A a / : 
E fs cy of the mounting 
» 3 J : 


increases as the de- 
flection of the mount 
ing increases. All 
Lord Mountings incorporate the principle 
of rubber stressed in shear under an im- 
posed load. The use of rubber stressed in 
shear has proved to be the most efficient 
for obtaining adequate deflection without 


sacrificing other desirable characteristics. 


SUFFICIENT STABILITY 
»S Resistance to 
movement in direc- 
tions other than that 
~ of the 


thrust is essential for 


vibratory 


an efficient mounting. 
:-, The design of Lord 
“> Shear Type Plate 
and Tube Form 





Mountings shown at the right does not 
require large volumes of rubber that cause 
instability in undesired directions. Lord 
Plate Form Mountings have approximate- 
ly twice the resistance to radial movement 
as to axial deflection. This ratio is much 
higher in Lord Tube Form Mountings. 


STRENGTH OF BOND 


on A mounting is only 
oh 
a 


) as strong as its weak- 


AYNis A 

Ky 7 est part. Lord has 
ine = perfected a _ rubber- 
} ( | , ) to-metal bond that is 
te 5 A / as strong or stronger 
| ' than the rubber it- 

> ihpic 
7 {4)-~~ self. Laboratory de- 
SA = . . 
struction tests, in 
which Lord Mountings are subjected to 
high multiples of their rated load, show 
that the bond remains intact, and that 
ultimate destruction comes about through 
rupture of the rubber body. 


LOW PERMANENT SET 


The different rub- 

Fao ber compounds used 

Re _——7f in Lord Mountings 

re Kh ; have been developed 

- DG \ *— in the Lord rubber 

» 

ly AL ~ laboratory for re- 
4 — : 

— sistance to sun crack- 

ing and low perma- 

“_U, nent set. Such char- 

acteristics are important for rubber used 

in mountings to insure the maintenance of 

the original isolation efficiency after long 

periods of service. 


UNIFORMITY 


As any flexible 
mounted assembly al- 
ways has more than 
one mounting point, 
the characteristics of 
each mounting used 
must be identical for 
best results. The 
© rigid Lord quality 





control program includes compounding 
and processing of their own rubber, and 
machining all metal parts to close toler- 
ances. Samples of every production run 
are tested for rated load, deflection and 
overload. All mountings are tested for 
uniform bond of the rubber to the metal 


parts. 


EASE OF 
INSTALLATION 


Compactness and ease of installation 
desirable characteristics for flexible mount- 
ings—are made possible in Lord Mount- 
ings through their compact design. The 
cross section diagrams at the right show 
the simplicity of typical installations, 
regardiess of the load to be mounted. 
Lord Plate Form Mountings are made for 
supporting loads from a few ounces up to 
300 pounds, and Tube Form for loads from 
a few pounds to 1500 pounds. For 
installations where shock loads are en- 


countered in addition to normal vibratory 
forces, Lord has developed and manu- 
factures a line of Vertical Snubbing 
Mountings in both Plate and Tube Form. 
Other Lord Bonded Rubber products 
include Fractional Horsepower Flexible 
Couplings, Diaphragms and Torsion Bush- 
ings. Bulletins describing Lord Mountings 
and giving valuable engineering data will 
be sent on request. 
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PLATE FORM 
VERTICAL SNUBBING (V.S.) 
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TUBE FORM 
VERTICAL SNUBBING (V.S.) 





LORD MANUFACTURING COMPANY... ERIE, PA. 


923 FAIRMOUNT ROAD, BURBANK, CAL. 
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RUBBER IN 


280 MADISON AVE., NEW YORK 






BONDED RUBBER 
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VIBRATION 
MOUNTINGS 
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332 S. MICHIGAN AVE., CHICAGO 
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NEW DESIGN IN THIS 
DUAL PURPOSE RESET TIMER 
helps solve your control problems 

THE EAGLE “CHRONOFLEX”! 





FOR ALL AUTOMATIC MACHINES, INCLUDING: 


Printing Equipment Hydraulic Presses Photographic Equip- 

Laboratory Instru- Plastic Molding De- ment ; 
ments vices Grinding Machinery 

Violet-Ray Apparatus Sugar Extractors Centrifugals, etc. 





@ Here's a reset timer that not only accurately times electrical 
machines, devices and equipment, but also shows the progress 
of the cycle as the time expires. Reduces labor costs sub- 
stantially because of its easy-to-read, easy-to-set features. 
The “Chronoflex"’ will improve the efficiency of your machine 
or the uniformity of your product. Large contact capacity— 
S.P.D.T. contact action. Synchronous motor driven, solenoid 
operated, available for all standard voltages and frequencies in 
standard models having timing ranges of 0 to 120 seconds and 
0 to 20 minutes. Send coupon below for Bulletin No. 255. 


VISUAL TIME SETTING WITH , 
CYCLE PROGRESS INDICATION | 


CYCLE PROGRESS—Pointer travels from zero | 
position to position indicated by TIME SETTING | 
POINTER. 


VISUAL TIME SETTING—Pointer indicates at a 
glance the amount of time for which the timer is 


EAGLE SIGNAL CORP. 


MOLINE Lincs —— Cc 





EAGLE SIGNAL CORP., Moline, Ill. 


Gentlemen: You may send me Bulletin No. 256 giving complete details and 
technical data regarding the new Eagle ‘‘Chronoflex"’. 


Name 
Company 
Address 


City State 
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DIRECT CURRENT CIRCUITS 
(Continued from p. 76) 


done only for the sake of simplicity. Any of the above 
schemes can be applied quite as well on _ reversing 
starters. There are, however, several characteristics nec- 
essary in reversing starters that are not required in the 
non-reversing variety. Most reversing starters used for 
machine tool control are of the dynamic braking type be- 
cause in most instances a reversing drive means that the 
driven machine travels between definite limits and quick 
stopping is necessary to remain within these limits. The 
reversing drive also provides a means of plugging the 
motor ‘and precautions must be taken to prevent plugging 
at full speed. 

In one form of reversing dynamic braking control there 
are incorporated multi-pole contactors having two poles 
normally open and one pole normally closed. The oper- 
ation is as follows. The accelerating contactors “|A”’ 
and “2A” are energized in the “‘off”’ position. Depress- 
ing the forward push button will energize the forward 
contactor ““F." This will close the two normally open 
contacts ““F’’ and open the normally closed contact 
“FA.” The opening of the normally closed auxiliary 
contact ‘Fa’ will start the timing cycle of the accelerat- 
ing contactors. The closing of the normally open auxil- 
lary contact “Fa’’ will establish a holding circuit. 

When the “‘stop’’ button is depressed or should the 
reverse push button be depressed, the ‘‘F’’ contactor will 
drop out, closing the normally closed contact ““FA”’ and 
setting up a dynamic braking circuit through the barking 
resistors. The current through the braking resistors ener- 
gizes the coils “FA” and ““RA.”’ These coils hold the 
normally closed contact closed, and the normally open 
contacts open until the braking current drops to a low 
value. This accomplishes two things: it prevents bounc- 
ing of the back contacts, and it prevents plugging the 
motor because if the reverse push button were depressed 
during the braking period, the contactor coil ““R’’ would 
not have sufficient strength to overcome the pull of the 


**RA”’ coil until the motor had slowed down almost to a 
stop. 


WITH DIRECTIONAL CONTACTORS 


N ANOTHER reversing dynamic braking starter a 

spring-closed contactor and single-pole, normally open, 
directional contactors are used. In operating, the “‘start’’ 
push button is depressed, and the contactor ““IF”’ is en- 
ergized. The closing of the normally open auxiliary 
contact ““IFa”’ energized the relay “LV” to establish a 
holding circuit through the “LV” contact and also ener- 
gized the accelerating contactor “LA,” “‘I”’ contact 
energized “2A” and ‘‘2A”’ contact energized ““DB.”’ 
“DBa” energized ‘‘2F”’ and the normally closed contact 
‘“SFa” starts the accelerating timing. Depressing the 
“stop”’ button drops out “LV,” closing ““DB”’ immedi- 
ately. Plugging is prevented by the action of relay “PR.” 
This is a voltage relay connected across the motor arma- 
ture. Its normal closed contacts remain open, preventing 
the pick up of the reverse directional contacts until the 
armature speed is brought down to a safe value for 
plugging. 
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Fourteen Olsen Catalogs, yours for the asking. 
Complete and detailed, they are made for easy 


reference. (A new bulletin in preparation cover- 

° 
ing the Olsen Impact Tester is not shown. S 
These bulletins tell only part of the Tinius Olsen 
story. Behind them is sixty years of specializa- ee 
tion in the manufacture of fine testing equipment Beau 


—and thousands of Olsen machines in operation 


Teta at : 
Jie 
PLM h A a ilemeaol alia eee Malek Sale Mellel tee elololce "4 
tories, and colleges. a 


Before you buy any testing equipment be sure 


to investigate Tinius Olsen — for diversity, qual- 
ity, and accuracy. Write today for any or all of 


the bulletins mentioned. 


TINIUS OLSEN TESTING 
i 


580 N. TWELFTH STREET gine, a 
PHILADELPHIA, PENNA Of OLSE : ; 
ON f 


No. 14 E-O STATIC & No. 19 STATIC & DYNAMIC 
DYNAMIC BALANCERS BALANCING MACHINES 
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100-120 VOLT CIRCUIT 
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8-16-24 VOLTS 





WHERE DO YOU NEED 
LOW VOLTAGE? 


Included in the wide line of Jefferson Electric Transformers 
are the Control Transformers needed to provide the lower 
voltage used in the operation of — 


remote control equipment 
automatic stokers 

oil burners 

relays 

valves 

door openers 

fire alarms 

coin-operated devices 
air-conditioning systems 


No. 637-361 
Control Transformer with 
Automatic Circuit Breaker 


Standard types have 8, 16, and 24 volt secondaries while 
transformers with other low voltages can be furnished to 
meet special conditions,—both available with or without 
automatic circuit breakers. 

The coils of Jefferson Control Transformers are layer-built, 
automatically wound and have triple insulation. In addition, 
they are vacuum treated, impregnated and baked. This 
represents the highest type of construction, insuring long 
and efficient service. 

For operating II5 Volt devices from 460 or 575 Volt power 
circuits, a complete line of Jefferson Power Circuit Trans- 
formers is available in capacities from 50 VA to I5 KVA. 

Jefferson Electric transformer engineers are ready to make 
recommendations and provide specific data covering your 
requirements. JEFFERSON ELECTRIC COMPANY, Bellwood 
(Suburb of Chicago), Illinois. Canadian Factory: 60-64 Osler 
Avenue, W. Toronto, Canada. 


JEFFERSON 


——e © 


“ELECTRIC 


CONTROL TRANSFORMERS 
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PRESSED STEEL 


(Continued from p. 59) 


lathe within +0.005 in. tolerance, but it takes an experi- 
enced die-maker to build forming dies that will insure 
that accuracy. Stampings can be produced to whatever 
tolerances may be required, but each degree of accuracy 
adds to the cost in a geometric ratio unparalleled or 
approached in any other metal working industry. De- 
signing engineers would do well to take note of these 
facts and, in designing pressed metal parts, indicate 
clearly the dimensions which are unimportant. 

Die makers sometimes spend days—even weeks, 
struggling with an unruly forming die to bring a certain 
dimension within the +0.005 in. limit of the fractional 
specifications. If the dimension is actually unimportant, 
perhaps “‘fitting only the air,”” what a waste of time and 
money that die maker’s effort represents! In these critical 
days of feverishly “‘buying time’’ to prepare for National 
Defense, such carelessness and waste is inexcusable. 

Stamping users will be well repaid for the time spent 
in their drafting rooms, adding more detailed specifica- 
tions to their press shop drawings and indicating clearly 
the unimportant dimensions and the extent to which they 
can be disregarded. Press shop precision may be had to 
meet any requirement, but its cost spirals upward with 
each degree of accuracy. To require unnecessary pre- 
cision 1s comparable to specifying a precious metal when 
ordinary steel would serve the purpose. 


PURCHASING POLICIES AFFECT COST 


NTIRELY aside from the question of design, the 
E. purchaser of stampings can fail to “‘make the most 
of pressed steel’ because of his purchasing methods and 
policies. A well known manufacturer of office equip- 
ment maintains a very definite buying policy with respect 
to inventory. It is his custom to order quarterly require- 
ments and no more. One of his products which requires 
numerous stampings enjoys an annual volume of about 
1000 units. Four times a year, he buys 250 of each 





Caren ean is one of the most im- 
A portant factors in gaining fully satisfactory 
pressed metal parts. 
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Sump pumps illustrate the value of Klixon Pro- 
tectors for unattended motors. Water in a cellar automatically calls for 
pump action. But if something goes wrong or if the motor is overworked, 
it burns out and there is a serious fire hazard. Not so—if the motor has 
a built-in Klixon Protector. The instant the motor gets dangerously hot 
the Klixon Protector cuts the motor off the line and keeps it safe until 
conditions are corrected. 

Throughout industry, Klixon Protectors built into millions of A. C. motors 
are preventing burnouts and eliminating repair and replacement costs 
and delays. And this important protection comes at a very low cost. 
Klixon Protectors come as inherent parts of practically all makes of 
motors. They require no drastic change in motor designs. And allow 
peak motor operation at all times with safety. 

Insist on motors with Klixon Protectors. 


FOR ALL 
A. Cc. MOTORS 


Klixon Protectors come in sizes that 
will protect A. C. motors from flea- 
power up. Motors through 3 HP are 
protected direct. Larger motors are 
protected through contactors. And 
protection is complete — foolproof in 
every respect. They can be built 
into not only motors but transformers 
as well—usually without changing 
the equipment’s design and at very 
low cost. 

Write for complete information. 





SPENCER THERMOSTAT COMPANY e@ 107 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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PROVIDE CONSTANT PRESSURE, USE 


BRIDGEPORT 
NEW PHOSPHOR BRONZE 








ad 


Delta-Star multi-finger, high pressure, button type contact 
switch with Bridgeport New Phosphor Bronze innerspring. 


@ Selecting the right contact material is particularly important 
in manufacturing outdoor switching equipment that must with- 
stand atmospheric corrosion over long periods of time with 


little or no maintenance. 


Bridgeport New Phosphor Bronze “resists corrosion and 
season cracking while maintaining necessary lasting spring 
qualities at temperatures well above the practical limits in 
switch operation. In addition, the exceptional workable quali- 
ties of Bridgeport New Phosphor Bronze enable it to be 
readily formed to varied shapes without structural injury, or 


retarding required spring characteristics.” 


Engineered, tested, analyzed and produced under the most 
up-to-date and efficient mill conditions, each run of Bridgeport 
New Phosphor Bronze is carefully controlled throughout manufac- 
ture to meet the highest standards for smooth economical produc- 
tion and precision-quality in electrical contact and switch parts. 


For full details, consult Bridgeport's repre- 


sentative or write to Bridgeport direct. 








of the stampings required. Here is what such a policy 
means to the stamping producer and to the purchaser. 

Let us take, for example, just one of the stampings 
ordered in this way. It is a drawn, oval-shaped alumi- 
num cup and here are the steps which must be taken by 
the stamping supplier from the time the order is received 
until the parts are shipped. 

(1). Production order made out and delivered to the 
production, cost, shipping, and other departments. 

(2). Material requisitions must be issued to the pur- 
chasing department. The material must be or- 
dered, received, inspected and placed in the stock 
room. 

(3). Set-up orders must be issued to the tool room for 
the set-up of each operation. The part in ques- 
tion has six operations and two annealings. 

(4). Material orders must be sent to the stock room 
for the delivery of material to the press. 

(5). Work orders must be issued for operators to run 
the parts through each of the operations. 

(6). Die setter must set up for each operation placing 
dies in press and running two or three samples. 
He must submit these to the Inspection Depart- 
ment for approval. After necessary adjustment 
and O. K. by Inspection Department, he turns 
in his set-up order, showing press set-up and 
ready for production. 

(7). As each set-up is completed, an operator is as- 
signed to run production on that operation. When 
the 250 parts are finally completed, inspected and 
delivered to the shipping room, an analysis of the 
time spent in clerical work, preparation, and ac- 
tual production operation is as follows: 


Deiat . 
Man- Hours Required I a Production 
Set- Up 


Clerical and Stock Room Labor (1, 2,3,4,5) 1.50 hr. 

Shop Labor (1 hour allowed per set-up) 
(A) Blank & Draw—1000 pes. /hr.—250 pes. 1.00 “ .25 hr. 
(B) 2nd Draw wo” fr—" “ ie” 320~ 
(C) 3rd“ 500 “ /hr— *“* “ 1.00 “ ma 
(D) 4th “* so” Jar * “ Ree —_— 
(E) Strike 1000 “ /hr— ‘“* “ 1.00 “ 25 


—) 


(F) Square Trim soo”: jar — * Oe. Oe 
igo” 250" 
Cost of set-up and preparation @ 1.25/hr. for 250 pesis $9.38 


** production labor @ .75/hr. ple. 1.88 
Total Cost 250 Pes. $11.26 
Cost per Piece $.045 


On the other hand, if this buyer of stampings were to 
order his entire year’s requirements of 1000 pieces at 
one time, this cost would have been as follows: 


Cost of Set-Up and Preparation same as above: $9.38 
Cost of Production labor, 1000 pes. 10 hr. $7.50 
Total Cost 1009 pes. $16.88 
Cost per piece $0.017 


From this analysis, it is obvious that the stamping 
producer is obliged to include in his quotations a “‘set- 
up charge’” which must cover all of the items of prepa- 
ration listed above. How much or how little this “setup 
charge” affects the selling price of a stamping depends 
upon factors entirely within the control of the purchaser. 
In the case analyzed here, and disregarding material 
costs, overhead and profit, that buyer is paying 214 
times as much for “‘set-up’’ than |,e might have done. 

While these facts are rudimentary and fundamental, 
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| * USE magnet wire by the foot, but you buy 
it by the pound. Thus, if two types of wire are equal 
in every other respect, then the one that gives you 
more feet per pound is naturally the more economical. 
For example, compare heavy Formex magnet wire 
with a type that it is fast replacing: enamel single- 
cotton. In size No. 24 Awg, you get 31 feet more per 
pound; in size No. 38 you get 5800 feet more. 


Moreover, there are other advantages: Formex wire 
has higher space efficiency; and its combined electrical, 
chemical, and physical properties serve as performance 
insurance for the apparatus in which it is used. 


Decidedly, Formex magnet wire is opening up new 
avenues for the improvement of all kinds of electric 
equipment. Our magnet-wire specialists can assist 
manufacturers’ engineers in working out application 
details. Address the nearest G-E office or General Elec- 
tric, Schenectady, N. Y. 


FORMEX WIRE IS A PRODUCT OF 
GENERAL ELECTRIC RESEARCH 
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WARM AIR that flows— 
it’s easily built in with FIN CALRODS 


G FIN Calrods provide 
os a clean uniform flow 
of warm air that can be sent 
through tubes or ducts, poured 
around corners, or made to 
flow gently over surfaces. They 
economically provide warm air 
for drying, baking, softening, 
melting, and similar jobs. 


hi 






PPPECERPELAEe URGE! 


Fin Calrods consist of the 
well known G-E Calrod heater 
with steel fins copper-brazed 
to the surface to form a 
practically indestructible one- 
piece heater. This construction 
permits bending the heater 
into various forms without 
loosening fins or reducing effi- 
ciency. Space limitations are 
easily met with formed heaters. 


AALAAAAAALD 
ALAMO AES 
BALA AAA eA rns 


No servicing, cleaning, or ad- 
justing is required, once the 
heaters are installed. This 
means easier sales, greater 
customer satisfaction, and less servicing expense. 


Easily bent and formed 
to meet installation re- 
quirements 


Catalog GED-650A gives complete information 
about fin Calrod heaters, as well as strip heat- 
ers, cartridge heaters, and all the other versatile 
units in our complete line of Midget heating 
devices. Write for your copy today. General 
Electric, Schenectady, New York. 





i Nines part speci- 
fication (A) was 
too much for even 
highly - experienced 
production men. 
It called (B) for 
too deep a draw 
and too close toler- 
ances. This (C) is 
what “better co- 
ordination” yielded 
to the complete 
satisfaction of the 
customer. 


they are apparently disregarded or overlooked by many 
stamping users in a wide range of industries. It appears 
to be a situation, the existence of which alert purchasing 
agents are quite aware, but over which they apparently 
have all too little control because of limitation and re- 
strictions, properly, but often unwisely, imposed by arbi- 
trary and fixed control policies. 

Another way in which intelligent specification and 
purchasing can influence cost and service is in allocating 
orders for groups of related stampings to the same 
source. If several stamped parts include a box, a cover, 
and interior partitioning and each part is given to a 
different stamping plant, it is easily seen that regardless 
of the tolerances established, there is opportunity for as- 
sembly difficulties. If precision work is required, the 
close tolerances imposed upon each stamping concern to 
insure proper assembly of the whole will increase the 
cost of the job unnecessarily. On the other hand, if all 
of the component parts are made by the same stamping 
source and the drawings and specifications clearly indi- 
cate the manner of assembly and desired closeness of 
fit, the tool maker will be able to work intelligently and 
build his tools to insure satisfactory assembly without 
working to arbitrarily established close limits. After all, 
the tolerances to which the dies and tools must be built 
are not important. The important factor is that the parts 
shall go together easily in assembly. 

A practical illustration of such a situation recently 
presented itself in the plant of one of the leading com- 
panies in the aviation industry. A barrel-shaped part 
was purchased from one stamping plant and a ring from 
another. The purchaser assembled the two parts in his 
own plant as a “‘pressed fit.”” 

Trouble developed from the start. New drawings 
were issued with closer tolerances. The stamping sup- 
pliers raised prices accordingly. Trouble still occurred 
when the ring came just within the low limit and the 
barrel at the high. Finally, the purchaser called in one 
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Greater Display Value for 


Neon Window Signs 


WITH FRAMES OF TRANSLUCENT “BAKELITE” UREA PLASTIC 


PRODUCTION ADVANTAGES PROVIDED 


One-piece Lugs are Formed 
Construction in the Molding Operation 


Self-contained 
Color 


J 
4 


Y 
SS ; Y 
: : No Machining 
Operations 


Lustrous, Striated Effect 
is Integral 
with the Material 


MERCHANDISING ADVANTAGES PROVIDED 


SHO) oi = 
Light in rn ate aT VTLS Aydin 


Easily Installed as 





Frame molded from BAKELITE Urea Plastic by Northern Industrial Chemical Company for Austin & Austin 


Y enclosing the surrounding neon tube of this window 
B, sign in a frame ot translucent BAKELITE Urea Plastic, far 
greater light-spread is obtained with just a single length of 
tube. In addition, the plastic U-shaped frame protects the 
glass tubing from breakage in transit and installation. 


Low-cost Production is Assured since the 251,-inch by 
10Y,-inch frame is produced in its final form in a single 
molding operation—complete with fastening and hanging 
lugs. Lustrous color is self-contained, and the translucent 
striated effect is acquired in the molding process. Machining 
and other hand finishing steps are avoided. 


Better Display Value is Obtained because the translucent 
frame is almost three times wider than the enclosed neon 
tube. Consequently, when the frame is lighted it provides a 
proportionately larger area of illumination. Even when not 
lighted, the frame offers distinctive contrast with the neon 
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lettering. Unsightly electrodes are hidden from view, and 
ugly “‘tie-ups” avoided. 

Whether you manufacture signs, appliances, or electrical 
equipment for industrial use, there is probably a BAKELITE 
Plastic which will simplify production or aid selling. Write 
for a copy of Booklet 8M, ‘BAKELITE Molding Plastics,” 
which describes these materials in detail. 


BAKELITE CORPORATION, 30 EAST 42NpD ST., NEW YORK 
Unit of Union Carbide and Carbon Corporation 
ucC) 


BAKELITE 


TRACK MAAKRS 


The word “Sokelite” a Symbol ore registered trode. morks 
identifying produc 3 of Bokelite Corporation 


PLASTICS HEADQUARTERS 
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it’s that new speed-‘em-up 
pencil cloth made in a new way 
to be a worthy companion to Micro- 
Weave Tracing Cloth. It is made to 
take pencil perfectly and to ink up 
without loss of the erasable, clean 
line qualities which characterize 
Micro-Weave. We have never be- 
lieved the working qualities of a draft- 
ing material could be described in an 
advertisement — it must prove itself 
in the drafting room. Will you give 
Micro-Weave Pencil Cloth that op- 
portunity? Samples promptly on re- 
quest. Ask your dealer for Micro- 
Weave Pencil Cloth. 


The Holliston Mills, Inc. 


NORWOOD, MASS. 
* NEW YORK PHILADELPHIA 


BOSTON . 
CHICAGO + ST.LOUIS + RICHMOND 


opp A clea 


TRACING CLOTH 
PEN OR PENCIL 












of the stamping suppliers and explained his problem. 
Now both ring and barrel are made by the same supplier 
and furnished as a pressed fit assembly. The purchaser's 
troubles are over so far as that sub-assembly is con- 
cerned, and the stamping plant’s rejection cost has 
dropped out of sight. The variable factors have been 
placed under one control, as they should have been from 
the start. It might be argued that limits could have been 
established and gauges provided that would have in- 
sured interchangeable parts for a pressed fit assembly re- 
gardless of the number of suppliers. This is perfectly 
true, but the cost of those parts would have been in- 
creased out of all proportion to the value of the inter- 
changeability. 

One more important way in which the purchasing of 
stampings and tools can influence cost and service is in 
the intelligent use of the principle of competitive bidding 
by qualified stamping sources. Not only should the speci- 
fications and drawings be clear, but the character of the 
tools required should be definitely indicated. For ex- 
ample, the tools needed to produce 2000 pieces, repre- 
senting the all time expected requirements of the item, 
would be of a different quality than the tools required to 
produce a similar item, the annual production of which 
is expected to run 75,000 or more. 

Unless these facts are placed in the hands of the com- 
petitive suppliers and some indication given them of the 
quality of tools expected, their quotations are likely to 
indicate wide discrepancies, depending on the character 
of work contemplated by each supplier rather than re- 
flecting his strictly competitive ability working under 
identical specifications. Here again, the purchaser of 
stampings will find it profitable to work closely with the 
stamping sources and obtain the benefit of their advice 
and counsel. 

Conference with the stamping companies’ tool engi- 
neers will quickly provide information as to the character 
of the tool-up, and the need of tool steel and tool steel 
inserts for the particular job. These data can then be 
incorporated into definite specifications which will enable 
all of the competing sources to quote upon the same 
basis. 

If such a plan is not followed and the stamping 
sources are not completely informed of the probable pro- 
duction requirements, the stamping buyer may find that 
he has invested in a tool-up, on the basis of lowest cost, 
that will not serve his purpose to the best advantage. 


PRE-FABRICATED HEATING UNITS 


(Continued from p. 82) 


the melting pot, it might burn out within a half hour be- 
cause the air gap between the heated section of the heater 
and pot would prevent rapid heat transfer. 

Among those companies active in the manufacture of 
pre-fabricated, resistance heating units and including those 
contributing information for this article are: Acme Elec- 
tric Heating; American Instrument; Carborundum Co., 
Globar Div.; Clarostat Mfg.; Cutler-Hammer; Eagle 
Electric Mfg.; General Electric; Rockbestos Products; 
H. O. Swoboda; Harold E. Trent; Tuttle & Kift; Vul- 
can Electric; Watlow Electric Mfg.; Westinghouse 
Electric & Mfg.; and Edwin L. Wiegand. 
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One-piece power link across Puget Sound 
gets extra protection at terminals 










































“K"’ Monel is a_ registered 


trade-mark of The 


tional Nickel Company, ; 
which is applied to a nickel 


Outstanding among recent feats of engineer- 
ing is the laying of a 22,000-foot cable across 
Puget Sound. Careful planning took advan- 
tage of wind, weather and tide to place the 
cable 850 feet deep along the exact course 
laid out. 

Equally remarkable was the manufacture 


Loading 4-mile one-piece 
power cable on cable lay- 
ing ship, from 4 freight 
cars required to carry it. 
Made by Okonite Manu- 
facturing Co., of Paterson, 
N.J., the terminal length 
of this cable is shielded 
with “K” Monel tape. 
Lower photo shows lay- 
ing of cable across Puget | 
Sound. 


alloy containing approximate- 
ly two-thirds nickel and one- 
third copper, with a_ small 
aluminum content that permits 
hardening by heat treatment, 
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and transportation of this 23,000 volt con- 
ductor in one single length. To the makers, 
Okonite Manufacturing Co., of Paterson, 
N. J., goes additional credit. In selecting ma- 
terial for shielding the terminals this experi- 
enced company used “K” Monel. Here are 
the reasons: 


Where cable leaves water alternate action 
of air and salt water is severely corrosive. At 
this point “corona cutting” and leakage of 
current are most likely to occur. “K” Monel 
tape is accordingly used as a protective 
sheathing. This non-magnetic, heat-treat- 
able alloy is exceptionally strong, tough and 
resistant to wear. In addition, it withstands 
corrosion, assures safe, efficient operation 
over long periods of time. 


A MOMENT PLEASE—Due to the Defense Program 
the supplies of Monel, Nickel and Nickel Alloys are 
being diverted from their normal channels. Although 
major efforts at this time must be directed toward 
serving Defense needs, The International Nickel 
Company will continue to report developments for 
the information of metal users who are concerned 
with defense today and with commercial progress 
tomorrow. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
NEW YORK, N. Y. 


67 WALL STREET 
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‘LOCK-TITE’ <. 
Screws 23° g 


The lock washer is 
part of the screw! A 
new, improved de- 
vice for metal-to- 
metal fastenings 
that embodies in 
ONE unit all the 
locking features of 
washer and screw as- : 
semblies plus added wy 
economies. Made to meet 
specific needs of user. 


HOLTITE-Phillips 


Recessed Head , Self- -Centerin 





















I- 
t assembly costs an ave 
vo of 50% and more. 


SPECIALS 


We have the most 
complete facilities 
for producing 
special parts and 
fastenings exact to 
specifications. Send 
blue prints or sam- 
ples for prompt quo- 
tation. 


TTI 


SCREW COMPANY 


New Bedford Mass. Waretouses Detroit & Chattanos 
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SUPER-SENSITIVE RELAYS 


(Continued from p. 71) 


amount of light falling upon the cathode determines the 
amount of electronic emission and hence the volume of 
electric current that will flow. This current volume 
as given off by the tube itself is however too small for 
most practical applications and must be amplified. This 
is accomplished by a second tube in which a compara- 
tively large stream of electrons is supplied by a heated 
filament, this stream flowing from the cathode to the 
anode in much the same way as in the phototube. In 
this amplifying tube there is a grid between the cathode 
and anode which acts like a valve and the amount of 
current which it permits to flow is dependent upon the 
amount of positive charge which it receives. By passing 
the phototube current through reactance and applying 
the resulting voltage to the grid of this amplifying tube, 
the amount of current allowed to flow is thus controlled 
by the amount of light striking the phototube cathode. 
The amount of current thus flowing is sufficient to actuate 
a second, or relaying, tube which will pass current in 
amperes instead of milliamperes as is the case with the 
first amplifying tube. 

Among those organizations active in the field of sensitive and 
super-sensitive relays, and including those assisting in the prepara- 
tion of data for this discussion are: Allied Control, Automatic 
Electric, Barber-Colman, Struthers Dunn, Electronic Control, 
G-M_ Laboratories, General Electric, Guardian Electric Mfg., 
H. B. Electric, Leach Relay, Mercoid, Millen Mfg., Sigma In- 
struments, Standard Electrical Products, Ward Leonard Electric, 
Weston Electric Instrument and Westinghouse Electric & Mfg. 
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POLARIZED 
MICRO RELAY 


MOTOR 
OPERATOR 


I ESONANCE -re- 
lays (A), as here 
arranged for heat con- wh: 
trol, handle power cir- 
cuits of 10 amp. or 4---p—S 
more with no more 
than 2 to 6 milli-amp. oa aa a 
flowing in the thermo- Hi i 
stat circuit. Polarized AT pt 
micro relays (B) offera 9 | 
sensitivity to 0.001 ne “lant 
amp. at 0.2 volts. 
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In the everlasting fight against corrosion of me- 
tallic pipe lines, underground cables, steel water 
tanks, etc., the introduction of the Selenium 
Rectifier as a cathodic corrosion eliminator has 
met with universal enthusiasm. 


The reasons for this acceptance are many, for 
the I. T. & T. Selenium Rectifier, in addition to 
being a light weight and extremely compact 
unit, operates with high efficiency over an ex- 
ceedingly wide temperature range... it has 
practically unlimited life and, because it is en- 
tirely metallic and rugged in construction, it 
requires no maintenance. 





MANUFACTURERS OF SELENIUM POWERED 
CATHODIC PROTECTION EQUIPMENT 


Electrical Facilities, Inc., Oakland, California 


AMONG OUR CUSTOMERS 


Cities Service Gas Company - 












Nelson Electric Manufacturing Company, Tulsa, Oklahoma 


Rusta Restor Corporation, Fremont, Ohio 





Cuban Telephone Co. - Empire Pipe 


Line Company - International Standard Electric Corp. - Montana- 
Dakota Utilities Co. - Rochester Telephone Company - San Diego 
Gas and Electric Co. - The Texas Company, [Calif.] - United Gas 
Pipe Line Co. - Valley Pipe Line Co. - Western Union Telegraph Co. 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 


67 Broad Street, New York, N. Y. 
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Dependable, Low-cost 


CYCLIC TIMING 


+ For machines that require automatic, repeating 
time control, it will pay you to investigate this 
time switch. Thousands of installations have 
shown its value in reducing labor costs, eliminat- 
ing waste, and in many other ways helping to 
increase profits. 


SIMPLE, ACCURATE OPERATION 

This switch continuously repeats its cycle of 
opening and closing contacts . . . and does it 
without attention or expensive maintenance. A 
Telechron timing motor assures dependability 
and accuracy. The time switch is easy to install, 
easy to set. A sturdy weather-resistant case 
makes it suitable for either outdoor or indoor 
installation. 


» WHERE IT CAN BE USED 
Intermittent pump operation; intermittent blower 
operation; signaling; air filter and screen cleaning; 
sign flashing; and many other applications. 


If you would like further information about the 
Type TSA-14 and its adaptability to your partic- 
ular needs, call the nearest G-E Office, or write 


General Electric, Schenectady, N.Y. 








G-E TIME-CONTROL DEVICES 







§ General-purpose For interval tim- 
switch—Sendfor ing—Send for 
GEA-1427 GEA-1771 


Electric time 
meter—Send fo 


GEA-3299 


For cyclic tim- 
ing—Send for 


GEA-2963 
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Materials Priority Situation 


Increasingly serious difficulties in radio production, due to OPM 
Priorities diversion of materials into the expanding defense pro- 
gram, have been discussed in Washington by Radio Manufac- 
turers Assn. officers with Priorities Division officials. Paul V. 
Galvin, chairman of the RMA priorities committee, has asked 
radio manufacturers to observe caution in controlling inventories 
and commitments and urged greater acceleration of efforts to 
find substitutes for aluminum and nickel. He said: “Our short- 
ages curtailing production today are not nearly as serious as they 
will be in the months to come. I do not despair of the prospect 
of our continuation of the manufacture of radios, but I do be- 
lieve in the future we are not going to be able to make as many 
radios as we would like to make.” 

New material specifications for roasters, utensils and acces- 
sories for electric ranges have been announced by General Elec- 
tric to conform with the request of the Office of Production Man- 
agement to conserve aluminum. 

Aluminum scrap has been placed under full priority control 
along with the primary and secondary metal. The order, issued 
by OPM Director of Priorities E. R. Stettinius, Jr., provides 
that virtually all scrap will go to defense channels except when 
specific directions are given to meet special emergencies. Addi- 
tional aircraft requirements have further curtailed the availability 
of aluminum for civilian uses for at least another year and 
possibly until late 1942. By that time it is anticipated that the 
most recent aluminum expansion program, which provides for 
the building of plants with a capacity to produce about 600 mil- 
lion Ib. annually, thus increasing total capacity to 1.4 billion lb., 
will be completed. 

Expanded heavy bomber program plus greatly increased de- 
mands from Great Britain will necessitate a step-up in magnesium 
productive capacity to approximately 400 million Ib. yearly, it has 
been learned. Last year magnesium production totaled around 
12,500,000 Ib.; current production is running at the rate of about 
30 million Ib. a year. Work is now under way on a program 
to increase the productive capacity to 76 million lb. annually by 
the end of 1942 and plans for further addition of 90 million |b. 
have already been approved. 

Rapidly expanding its output of several new plastic materials, 
now finding wide demand, the Dow Chemical Co. has installed 
new facilities which will increase present output of these ma- 
One of these materials is particularly use- 
ful for the insulation of high tension wires, coaxial cables, fre- 
quency modulation radios, etc.; another is especially adaptable 
to fabrication into rods, tubes and piping; while a third with an 
ethylcellulose base can be stamped or molded in sharply-angled 
pieces without cracking, and finds wide use in rigid or foil 
transparent packaging and automobile parts. 

Advocating an $80 billion defense program, double the present 
outlay, Donald Nelson, director of purchases, OPM, stated his 
belief that we should plan to get more than $3 billion a month in 
defense materials from industry, whereas we are now getting less 


than $1 billion. In this connection he added: “I should like to 


terials 75 per cent. 
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NEMCOITE 


pte NEW MICA 
= ~  GATALOG GIVES 
COMPLETE DATA ON 
BUILT-UP MICA INSULATION FOR EVERY 
ELECTRICAL INSULATING PURPOSE 





If you manufacture Toasters or other appliances having Exposed 
Heating Elements, learn how Y-26 HIGH-HEAT MICA PLATE 
will improve your product—reduce assembly costs. 


If you make Flat Irons, Strip Heaters or other appliances having 
Compressed Heating Elements, learn how Y-27 can be helpful 
to you. 


If you manufacture Electrical Equipment or Machinery—look into 
the advantages of Super-Nemcoite Mica Insulation. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 


WALTHAM, MASSACHUSETTS 
New York Detroit Chicago Minneapolis Cleveland St. Louis Pittsburgh 


ELEPHANT BRAND 


PHOSPHOR BRONZE 


SHEETS, RODS, WIRE, ROPE, INGOTS, CASTINGS, BUSHINGS 


ELEPHANT BRAND, a standard for over 65 years, contains nothing but Virgin 
metals, carefully selected for the alloy. It is durable... it is reliable... has high 
fatigue limit . . . and is strong and tough, yet elastic. But, above all, it resists 
the corrosive action of both salt and fresh water moisture. 


Of its many grades, there is one perfectly 
suited to your purpose. And, as the 
first producers of Phosphor Bronze in 
America, we are fully equipped to supply 
authoritative information and close co- 

operation in determining 

the proper grades for your 


a8 eT 


z 


For complete infor- 
mation on any prod- 
uct or for quotations 
just write to us. 3 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2212 WASHINGTON AVE., PHILA., PA. 
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see as the next step in this speed-up, and we are working on it 
now, a greater simplification in the lines of merchandise offered 
consumers.’ Mr. Nelson said he could see the need for such 
simplification in radios, power tools, small hand tools, etc., all 
products which require skilled labor for manufacture and_ the 
production of which could be stepped up as a result of simpli- 
fication. The program would be worked out on a voluntary basis 
through the medium of industry committees. 

Peter R. Nehemkis, Jr., of the OPM, recently told a con- 
ference of OPM defense contract service field officers that many 
small non-defense industries may be eliminated from the business 
field by the defense program. He said that 10 industries, whose 
basic raw supplies already have been curtailed by priority rat- 
ings, must close or enter some form of defense production. ‘As 
the tempo of the wartime economy gains momentum, you may 
expect to find for a time not less but more unemployment; not 
less but more idle machines,” he said. 


Refrigerator Prices Rise Again 


Spurred by consumer fears of curtailed production due to ma- 
terials shortage and higher prices, sales of refrigerators in the 
first five months this year reached nearly 2 million, a total ex- 
ceeded only twice in full-year periods. 

To keep abreast of rising materials, labor and operating costs, 
leading refrigerator makers have advanced prices for the second 
time in three months, adjustments ranging from $3 to $8. With 
demand exceeding output, it has been pointed out that a further 
price advance would protect profit margins without reducing sales. 
It is anticipated that this action may spread to other lines of 
electrical household equipment as well. 


Radio Essential to Defense Says Knowlson 


Stressing the importance of radio as a weapon of modern war- 
fare, despite the fact that it has been classified as a non-essential 
industry, President James S. Knowlson of the Radio Manufac- 
turers Assn. urged members of the association at their 17th annual 
convention to “go out of here fighting. Fight not alone for your 
business, but for the good of the country. Go out using your 
right hand to tell what radio really means and your left to get 
into your factories other items essential to armament.” 

He said that the amount of critical materials needed for radio 
production is extremely small but Washington has decreed that 
“there aren't enough materials for the essential things.” “These 
facts are known to you all,” continued Mr. Knowlson. “Of 
course, there are a great many among us who, while they shake 
their heads with concern, are pretty smug in the feeling that they 
themselves have inventories or firm commitments that will carry 
them on at their present accelerated rates for some months at 
least, and perhaps for the whole season. But even for such 
as they, the unforgiving minutes will fly by all too fast 
Whether it is one month or six months, if present conditions per- 
sist, we are all going to find ourselves in the place where we 
are unable to get the last component part; where we have an 
unbalanced inventory; where some supplier is still shipping us 
materials that we can’t use; and where our bankers are beginning 
to take a personal interest in our detailed affairs. Well, what 





MEETINGS AHEAD 
July 13-18. New York Housewares Manufac- 
turers Assn. Housewares show, Atlantic City, N. J. 
F. English, Hotel Pennsylvania, New York, N. Y. 
August 27-29. American Institute of Electrical 


Engineers. Pacific Coast convention, Yellowstone Na- 


tional Park. H. H. Henline, 33 W. 39. St., New York, 


NY, 
September 17-19. National Industrial Advertisers 
Assn. Annual conference, Toronto, Canada. National 


Industrial Advertisers Assn., 100 E. Ohio St., Chicago, 
Ill. 


September 22-25. Hluminating Engineering Society. 
Annual convention, Atlanta, Ga. F. G. Horton, 51 
Madison Ave., New York, N. Y. 
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TOPHET “A” the NICKEL-CHROME 


HEATING ELEMENT WIRE AND RIBBON 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 











Miniature Ball Bearings 
In a Great Variely of Types and Sizes 





@ With R. M. B. Miniature Ball Bearings alert designers and 
manufacturers of small apparatus and equipment are improving 
products by reducing friction and wear. 

Increased operating efficiency and accuracy now are possible 
in even the smallest moving parts of products including small 
motors, recorders, clock-work mechanisms, weighing devices, 
speed indicators, pressure gauges, etc. 

Although the accuracy of standard R. M. B. Bearings meets 
most demands, a special High-Precision quality is available 
for particularly exacting applications. 







Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY — im i A N D l S 7 G Y R 


ie Me a Se es es 


230 Park Avenue. New York.N.Y. 35. Wacker Drive. Chicago. tl. 104 FIFTH AVENUE NEW YORK, N. Y. 
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NU TONE CHIMES DEPEND ON 


PHS CISION 
JUsu Na 


FOR Service-Free PERFORMANCE 


Again, PRECISION BOBBINS are proving their superiority by 
fulfilling every requirement necessary in a modern coil form— 
strength, insulation, size and low cost. 


In every case where used, they have improved the product 
and materially reduced manufacturing costs. 


IT COSTS YOU NOTHING TO FIND OUT 


These new coil forms can be adapted to your products, simpli- 
fying manufacture and saving many dollars in costs. Simply 
send us a sketch of your requirements and our engineers will 
promptly submit a sample with a quotation, acquainting you 
with their high quality and low price. 


Increased production has enabled us to speed-up our service 
and assure prompt deliveries. 


Join the thousands who are enjoying increased profits through 
the use of PRECISION BOBBINS. Send this coupon today. 






2035 W. CHARLESTON ST. 


PRECISION PAPER TUBE COMPANY 
2035 W. Charleston Street 
Chicago, Ill. 


We are interested in improving our products and at the 
same time reduce coil costs with PRECISION BOSBINS. 


Enclosed please find sketch of our requirements. 
Please send catalog. 


Name 
Address 


PRECISION PAPER TUBE CO. 


CHICAGO, ILL. 








are we going to do about it? Our Washington friends have the 

answer pat. They say, “Find out what you can do in defense.’ 
“So much for one side of the problem, but there is another 

aspect of this situation which we, as a group of informed citizens, 


cannot ignore . . . These radio receivers which look so innocent 
are no mere luxuries—they are one of the most merciless weapons 
of modern warfare ... The statistics of our own country show 


the terrific importance of radio in the dissemination of news and 
the forming of public opinion. True, there may be 50,000,000 
sets in operation. That simply shows the tremendous hold that 
radio has. To the casual glance it looks as though this were 
enough for all time. But let's look at these figures a minute. 

“Each month that the radio business is stopped, almost a million 
sets will cease to function and to serve the purpose for which 
they are intended. And so, this important weapon of modern 
warfare will become duller, less powerful, just at the time when 
it is most needed. I wonder if the people who classed us as non- 
essential appreciated that. 

“There is still another side to this picture, which I do not 
believe has been considered. There is probably no industry in 
which the engineer, the skilled technician, plays so important a 
part, as in radio. We all have organizations laboriously built 
up which contain this type of personnel. 

“The type of work which we can do for the Services needs 
that kind of personnel, but the volume of such work cannot 
support it alone. 

“Many of you already have a certain amount of government 
work—perhaps ten or fifteen per cent of your capacity, but if 
the set business is stopped, that ten or fifteen per cent will not 
enable you to carry on your organization. That organization 
will be dissipated and those technicians will be lost to the art 
which is so important to the Signal Corps and the aircraft people, 
and to other arms of defense. Certainly radio set production 
must be regulated. But certainly also this great weapon should 
not be dulled or the facilities for producing it dissipated. Here 
again, | believe that if the proper people appreciated these facts 


as you and | appreciate them, radio would be and will be 
reclassified as a defense item.” 


New Plants, Expansions, Acquisitions 


Aluminum Co, of America has just completed and placed 
in operation the fifth unit of its Vancouver, Wash. works, in- 
creasing the capacity of this aluminum producing plant to more 





than 150 million lb. annually. Construction of the new plant 
began in March 1940. At that time it was designed to deliver 
30 million Ib. of aluminum a year. As the need for this metal 
became greater, it was decided to add other units, each to have 
an annual capacity of 30 million lb. The first unit went into 
operation last September, a second one was completed in De- 
cember, the third went into service in March and the fourth in 
April. 

E. I. du Pont de Nemours & Co. has planned the con- 
struction of a new synthetic rubber plant at Louisville, Ky. with 
a capacity of 10,000 long tons a year, exceeding the present total 
combined production of all synthetic rubbers. 

Sampsel Time Control, Inc. is completing the construction 
of a new 24,000 sq. ft. building at Spring Valley, Ill. which will 
take care of a 100 per cent increased production volume. 

F. J. Stokes Machine Co. has recently completed con- 
ttruction of a new addition to its Tabor Rd. plant which has 
increased floor space more than 50 per cent. 

Michigan Molded Plastics, Inc. is adding a new two- 
story building to its present plant in Dexter, Mich. 

Kollsman Instrument Div., Square D. Co. has erected a 
new building at Elmhurst, N. Y. for the assembly and adjustment 
of magnetic compasses and aircraft instruments. 

Fitchburg Grinding Machine Corp. has purchased a one- 
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@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 
us your inquiries—you assume no 
obligation. Write today. 
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PORCELAIN COMPANY 


AKRON, OHIO 
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.. + For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


Cte 


SCREW PRODUCTS 


@ey 


STANDARD PRESSED STEEL CO. sewxintown Penna. 








FAMOUS 
for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako" Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 





"“Unbrako"” Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 
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Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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| Brass, Copper & Steel OS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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4 SPEED UP SPEED! 


Now more than ever production must be kept moving fast. RAILWAY 
Express can help by supplying top-speed, reliable transportation service 
for heavy machines, light appliances, supplies—anything. Pick-up and 
delivery at no extra charge within our regular vehicle limits in all 
cities and principal towns. For super-speed 3-mile-a-minute service 
between more than 250 key airport cities specify Air Express. For 
% service just phone 
Z 
g  RAILWA XPRESS 
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Z AGENCY INC. 
, NATION-WIDE RAIL-AIR 
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cA Nation-Wide, Personalized 
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PHENOLICS: UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


TI 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 





There are other things to defend besides our shores and our democratic 

wav of life. For example, in these times of mad scramble for materia! , 
we must defend our reputation for never having let a customer down. No 
matter what the requirements, no matter what effort is involved, we have held 
steadfastly to the principle that the customer's requirements must be met. 


Foreseeing the present emergency as regards certain raw materials we protected 
ourselves amply so that none of our customers need fear substitution of cheaper, 
interior materials in the grades they have been purchasing in the past. 


Play Safe — Specify Pure and be sure you are getting the best obtainable. 
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story factory building, thus doubling former floor space. 

Revere Copper & Brass, Inc. will build a new brass sheet 
rolling mill in Chicago which will have a maximum capacity of 
15 million lb. of sheet brass per month. 

General Electric Co. is erecting a one-story windowless 
manufacturing plant at West Everett, Mass. which is scheduled 
for completion in July. Interior facing of the walls will be of 
glazed tile enclosing an open expanse with an 18 ft. clearance. 
Completely air conditioned, the entire manufacturing area will be 
lighted uniformly to 50 ft. candles by means of the latest fluor- 
escent lighting units. 

Bacon Electric Timer Corp., formerly Emra D. Bacon, 
has enlarged and remodeled its factory. Officers are Emra D. 
Bacon, president and treasurer, Edward W. Strube, vice presi- 
dent, and Charles N. Krieg, secretary. 

Westinghouse Electric & Mfg. Co. is planning an ex- 
penditure of approximately one-half million dollars for enlarge- 
ment of its Manfield, Ohio plant. An expansion program totaling 
$1,500,000 has just been completed. The new expansion will 
bring the total floor space to 1,332,900 sq. ft., according to C. L. 
Van Derau, works manager. 

Powrex Switch Co. has moved to 36 Pleasant St., Water- 
town, Mass., where increased space permits doubled manufactur- 
ing capacity. 

Paragon Electric Co. has moved its manufacturing facili- 
ties from Manitowoc to Two Rivers, Wis., where 25,000 sq. ft. 
of floor space doubles the area of the former plant. Executive 
headquarters will remain in Chicago. 


Tool Shipments Reach New High 


Machine tool shipments have been estimated at $60,300,000 for 
April, according to the National Machine Tool Builders Assn., 
as compared with $57,400,000 for March and $54,000,000 in 
February. Shipments for the first four months this year have 
exceeded $220,000,000, about double the volume for the same 


period a year ago. 


New Products Added to Lines 


Nash-Kelvinator Corp. has been selected by the Defense Plant 
Corporation of the government to operate a newly acquired fac- 
tory at Lansing, Mich., for the manufacture of complete pro- 
peller assemblies of a recently designed type to power the large 
Army and Navy planes. It is estimated that between 2000 and 
3000 employees will be needed when the plant is placed in full 
operation. 

Plans are under way at the Goodyear Tire and Rubber Co. 
to include a line of large and small electrical appliances in its 
controlled dealer outlets. 

Firestone Tire and Rubber Co. has recently added a line of 


refrigerators to the products sold through its retail outlets. 


Plan on 5 Years Defense Output—Reed 


Non-defense industries must plan to get along with much less 
than their requirements in a long list of strategic materials for 
“a period not of months but of years,” said Philip D. Reed, 
chairman of the board of the General Electric Co. at the recent 
annual meeting of the National Industrial Conference Board. 

Prime emphasis will be placed on military products for five 
or more years, he said, and added that “the sooner we accept the 
fact, for purposes of planning, that we face a long period of 
enormous production for defense, with a consequent shortage, 
rationing and allocation of strategic materials, the more quickly 
will non-defense industries adjust themselves to the new condi- 
tions and undertake the great task of maintaining maximum pro- 
duction for civilian needs without interference with defense 
output.” 

Mr. Reed, who has been senior consultant to the Director of 
Priorities of the OPM for three months, has suggested “the re- 
designing of peacetime products wherever possible, and prepara- 
tion for defense manufacture to prevent shutdowns and unem- 
ployment. He predicted that engineers, designers and chemists 
will develop new products to help absorb the increased purchas- 
ing power, allay inflationary pressures, support our standard of 
living and keep the country at work. “Manufacturers now en- 
gaged in making civilian products,” Mr. Reed said, “will do well 
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36 Years with STAR! 


Elizabeth Mitchell, shown here examining 
a Thermolain refractory piece destined for an 
electric stove, has been with STAR since 
1905. 
Makers of THERMOLAIN, VITROLAIN, 
* LAVOLAIN, HUMIDOLAIN,  NU- 
BLAC, COMMERCIAL WHITE. 







ia Re 
WITH THESE ‘NEW METHOD” 


TUNGSTEN CONTACTS! 





SURFACE OF THE 
ORDINARY 


TUcuiatheoi ates 
. ONTACT fi SURFACE OF THE 


CLEVELAND 
TUNGSTEN CONTACT 





8 Microscopic examination of an ordinary tungsten contact 
would show jagged, uneven scars — plus gatherings of 
minute particles of tungsten. That is why an electrical spark, 
oxidizing these particles, causes almost certain pitting. 





Heretofore this hazard has been overcome by an expensive 
polishing operation. Now, by a new method, Cleveland Tung- 
sten has perfected the “smooth-as-glass” surfaced tungsten con- 
tacts . . . without extra cost to users. Wider adaptation of 
tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 
achieved through the Cleveland Tungsten process. 


We will be pleased to submit quotation on your specifications 
or send samples of our nearest standerds without obligation. 


AAS 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 
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ust be RIGHT o STAR! 


point along the production line, guards STAR customers 
from loss. Trained, experienced inspectors, some of whom 
have been with this company for many years, make sure 


that YOUR order goes out free of imperfections. 


If you want to know more about the way STAR 
Porcelains are made, send for our booklet, ‘A Brief 
Survey of Technical Characteristics of Molded Ceramic 
Products.” 


laborate inspection system, operating at every 








»  PORCEL OMPANY 
TRENTON, N. J. 
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RESET TIMERS 
De: signed for use on‘alternating current to close or 
open a circuit after an adjustable preset time and 
return automatically to starting position. Obtain- 
able for various time ranges. 

Write for Bulletin No. D-5 


41 Muirhead Ave. 
































RUNNING TIME METERS 
Designed to automatically and cumulatively 
register total operating time, or idle time of any 
circuit, machine or system. Obtainable in minutes 
or hours. 

Write for Bulletin No. F-1 


TIME DELAY RELAYS 


Designed for use on alternating current circuit to 
supply an adjustable or fixed time delay between 
the closing of one circuit and the closing or opening 


of a second circuit. 
Write for Bulletin No. F-2 








INTERVAL TIMERS + CYCLETIMERS ~ REPEATCYCLE TIMERS - IMPULSE & SPECIAL TIMERS 
TIME SWITCHES . SIGNAL CONTROL SWITCHES SAUTER TIME SWITCHES 
PROGRAM SWITCHES ~- MULTIPLE CONTACT TIMERS 





ke RW. CRAMER COMPANY J. 


CENTERBROOK CONNECTICUT 
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Waxes Pitch 


Compounds yy Tol 


Solder Paraffin 


Adhesives Oils 


Gr aisehes ati} 


Atte Cli 


Korogel 


Korolac Paint 


FILLS 10,000 
CONDENSERS A DAY 


10,000 condensers, permanently 
sealed by application of correctly 
heated compound, is the daily 
output of this 10 gal. Sta-Warm 
Compound Heater & Dispenser. 
... It not only melts the compound 
under the watchful eye of a pre- 
cision thermostat but dispenses it 
through a heated, non-clog, non- 
freeze needle valve outlet. Here's 
a combination of accuracy in heat- 
ing compounds with high-speed 
production. 


FREE ENGINEERING 
SERVICE 


These two typical Sta- Warm instal- 
lations show that while every com- 
pound heating job is ‘‘different'’, 
they're all the same to Sta-Warms, 
designed for and engineered right 
into your job. . . Sta-Warm engi- 
neers can apply all the features 
listed to any of the materials 
mentioned plus many others, to 
bring you accurate heat control — 
faster production — more uniform, 
better product results — lower 
costs. A request will bring you 
full engineering data without 
obligation. 


PRECISION HEATING 
OF COMPOUNDS 


plus 


HIGH-SPEED, LOW-COST 


PRODUCTION ! 


Falla) en 
Electric (errs ite Ltod) 


“Dry” Heat se 


Pie Padi iol i 


Uniform Thermostatic 


alot} contro!|—Fixed 


Tiel Tie Mest Tiel eae tata 


alter 


Non-freeze, 


No cold spots; 
raeTd kel b cota 
Mute r sie 





SEALS PORCELAIN 
SWITCHES 


This job calls for high speed appli- 
cation of uniform, minute quantities 
of correctly heated wax .. . This 2 qt. 
Sta-Warm Wax Heater correctly heats 
wax, uniformly, under accurate thermo- 
static control — applies it through 
heated, foot-controlled, ‘‘non-drip"’ 
needle valves . . . Needle valves are 
interchangeable to vary outlet flow 
. . . Synchronized dual valves, spaced 
to your specifications, to apply two 
drops or streams simultaneously, may 


be had. 


STA-WARM ELECTRIC CO. 
565 N. Chestnut St., Ravenna, Ohio 


Complete Equipment for 


Heating, Pouring, Conveying Compounds 






Non-clog outlets 










in their own interests to convert part or all of their operations 
to defense manufacture.” He added that 32 field offices of the 
OPM are prepared to help in the selection of defense products 
suitable for manufacture in various kinds of plants. 


A. W. Berresford Dies 


Prominent in engineering, in- 
dustry and association work for 
many years, Arthur W. Berres- 
ford, 69, died in New York on 
May 30. Organizations with 
which Mr. Berresford was as- 
sociated during the course of 
his career include Ward Leon- 
ard Electric, Cutler-Hammer 
and Electric Refrigerator Corp. 
From 1929 to 1934 Mr. Ber- 
resford was managing director 
of Nema. He was president 
of the American Institute of 
Electrical Engineers (1920-21). 
Other association activities included participation in the Electrical 
Manufacturers Club, Associated Manufacturers of Electrical Sup- 
plies, American Engineering Council, Franklin Institute, American 
Society of Mechanical Engineers and the Society of Naval Archi- 
tects and Marine Engineers. 





NISA Becomes NESA 


National Electrical Service Association has been adopted as the 
new name of the former National Industrial Service Association 
at the recently held eighth annual convention of the association in 
Buffalo. This will make more apparent, it is said, the relation- 
ship between this association and Nema, National Electrical Con- 
tractors Assn. and National Electrical Wholesalers Assn. 

Officers elected at the meeting are Leonce Bonnecaze, Jr., Best 
Electric Co., Inc., as president; Alfred L. Brown of A. L. Brown 
Associates, Inc., as vice-president; Selden F. High, G. W. Sulli- 
van Electric Co., treasurer; and Charles C. French, French- 
Gerleman Electric Co., secretary. 


Machinists To Be Drafted For Defense 


Office of Production Management has been empowered by Pres- 
ident Roosevelt to ask machinists to leave the consumer goods lines 
for defense industry jobs where there is a shortage of skilled labor. 
This has been revealed by Sidney Hillman, associate director gen- 
eral, OPM, who indicated that this action will be taken as soon 
as these workers cannot be obtained otherwise. 


Progress Made By Electrical Industry 


Reporting on the electrical manufacturing industry's contribution 
to industrial, economic and social progress, Vice President E. O. 
Shreve of General Electric declared in an address before the Pa- 
cific Coast Electrical Assn. convention that as a result of research 
and invention, 15 million American men and women are working 
in jobs that did not exist in 1900. 

With regard to having put more electrical horsepower at the 
command of the shop worker, he said, “We have increased labor's 
compensation and, by a larger and better application of electric 
power, we have helped to produce material and equipment on a 
lower cost basis, thus increasing the field of application and mak- 
ing it possible to increase employment when industry is taken as 
a whole.” 

Today there is not a single industry which is not materially de- 
pendent upon the electrical industry for its operation, according 
to Mr. Shreve. “Therefore,” he continued, “it is easy to compre- 
hend that the electrical manufacturing industry must form a very 
vital part of the defense program. We not only contribute in a 
direct way very substantially, but we are called upon indirectly 
to help every other industry do its job for defense. We in the 
electrical manufacturing industry are taking our responsibilities 
very seriously in relation to preparedness. We have already un- 
dertaken to produce well over a billion dollars worth of material 
direct for defense. We have added thousands of men, and we 
will add and train thousands more. We are adding millions of 
feet to our plants at a cost of between 100 and 200 million dollars.” 
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Your Present Irons 
Against These 


“ar FEATURES 


Solid copper cores efficiently 
conduct ample heat to copper 





tips without waste. 

a. Hermetically sealed heads pro- 
tect the “built-in” windings and 
copper core from air, flux fumes, 










“Since 1857” 


moisture. 

=. Selected hardwood handles are 
adjustable in length, ventilated 
to keep them cool under con- 





stant use. 
4, Both plug and screw tips of pure 
copper, machined for valve-fit 
connection with heating heads. 





Good reasons why Stanley Electric 
Soldering Irons are known for top- 
notch performance in fast, produc- 
tion soldering. W rite for facts today! 


sta telat TOOLS 


ANLEY WOF 


STANLEY New pale pen 


Trade Mark The Choice of Skilled Workmen 
For Over 80 Years 


~~ GRIPMASTER 


Sey STRAIN RELIEFS 


for every cord requirement 




















Come to headquarters for dependable strain 
reliefs and get sure, permanent protection 
against cord troubles. GRIPMASTERS 
absorb the cord pull, and relieve dangerous 


strains on terminals. Acceptable to the 
Underwriters’ Laboratories. Available in FO ie PRO DU CTION’S SAKE 
sizes to fit a diversity of cords. 


Send sample cord . . . we will immediately 


recommend a GRIPMASTER suited to 
your particular application. : 





INSULATED 
corms Se 
PENDING STRAIN RELIFF HEADQUARTERS ODAY’S defense program de 


Cm ue et Ce 
mands greater production. In any 


| N EF W B R U S H T y p F manufacturing process, where wire 
plays a part, Klein pliers can save time 

.... S PEE D € RAF 7 —assure better workmanship. Manu- 

W | R FE S T R p p EF R facturers have learned through experi- 


ence that in tools it pays to buy the 









H : Distributed ; 
oe auty machine Th h best. Any man who knows tools will 

for continuous pro- ati a , sin Cia Se 

duction. Strips For- Jobbers tell you that in pliers the best is Kleins. 


mex, glass, etc. from 
large motor coils and 
1 H.P similar conductors 


ee i eaairie eS a al oe 
Write for information, sending samples. 
THE WIRE STRIPPER CO. oe > 


1727 EASTHAM AVE. E. CLEVELAND, OHIO 


BELMONT AVENUE, CHICAGO 
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ae for the orders you have placed for PILOT 
MOTORS and thanks too for your consideration and 
patience during the past three months. Yes, deliveries 
have been slow we'll admit. That's why we believe 
a general explanation is in order. 


During the spring and summer months, we reach 
our ‘‘peak” season in supplying fractional H.P. PILOT 
MOTORS to manufacturers of air-moving equipment 
in addition to the requirements of our other ‘‘all year 
‘round” customers. Our production therefore has been 
taxed to the very limit. 


However . . . with this peak production load easing 
off, orders placed during July, August and the fall 
months will be given the prompt service which we 
feel all users of PILOT MOTORS are entitled to 
receive. Again, we thank you for your indulgence! 


F. A. SMITH MFG. CO., INC. 
409 DAVIS STREET, ROCHESTER, N. Y. 
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* SINGLE REVOLUTION CLUTCH 
* A completely automatic clutch for intermit- 
tent and positive drive. Its accurate control 
of mechanical movements has won for it the 
acceptance of industry for cutting, punching, 
% and packaging operations—wherever fully 


* mechanical action is essential. 

: — WRITE TODAY 
¢ | LLIA R D Tolearn how Hilliard 
& will adaptthis clutch 


CORPORATION .. your needs. 


| AE. Address: Dept. E-7 
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Appliance Sales Gain Markedly 

Washing Machines. Shipments in April totaled 213,611, an 
increase of 58 per cent over 135,179 shipped in April 1940 and 
Total for the 
first four months, according to the American Washer and Ironer 
Assn., amounted to 693,893, up 26.9 per cent from the 546,455 in 
the same period last year. 


11.6 per cent over 191,325 in March this year. 


Ironers. Aggregating 21,789, shipments during April in- 
creased 81.8 per cent over April 1940's 11,984 and were up 26.9 
per cent from 17,166 in March. Four months’ total reached 80,433 
compared with 44,588 in 1940, gain of 44.6 per cent. 

Vacuum Cleaners. Sales of 210,274 units during April 
showed a gain of 23 per cent over the 170,664 in the like month 
of 1940, according to the Vacuum Cleaner Manufacturers Assn., 
but were off 15.2 per cent from March sales of 224,329. For the 
first four months of the current year sales totaled 746,186 units, 
an increase of 21 per cent over the corresponding period of last 
year's 614,690. 

Refrigerators. Domestic household units sold during April 
amounted to 448,835 compared with 315,935 in Apmnil 1940 and 
393,425 in March this year, respective gains of 42 and 14 per 
cent. Sales from January through April aggregated 1,524,496 
this year while 1,072,892 were reported for the like period last 
year, according to Nema. Gain of 42 per cent. 

Electric Ranges. April sales totaled 65,692 against 43,308 
in April 1940, increase of 51.5 per cent, and 61,647 in March, 
up 6.5 per cent. Nema has reported total units sold during the 
first four months this year as 229,645 compared with 152,344 in 
the similar period of 1940. 50 per cent gain. 

Mechanical Stokers. Factory sales for April amounted to 
10,139 as compared with 6,615 for April 1940, increase of 53 
per cent, and 9,925 for March 1941. January-April sales this 
year totaled 31,150, 63.9 per cent above 18,995 in the correspond- 
ing period last year, according to the Department of Commerce. 


Consumer Credit Terms Tighten 


Recently formulated recommendations of the American Bankers 
Assn. would establish the following schedule of terms for time 
sales financing by its members on household appliances, equipment 
and furniture, auto accessories and transportation vehicles: 


Down Payment Terms 
Household Appliances Per Cent Min. (mo.) 
RETOHEEMIONE. | Geos ec wkeseeane 15 $15 24 
Gas and electric stoves .......... 15 $15 24 
Stokers and oil burners .......... 15 24 
Fir: COREINGRING 5.5% < Saas 54s sha 20 24 
Washing machines ............. 20 $10 12 
PUERIRES fee ate eee conan aight alas 20 $10 12 
NESS mo Marae w stem yeni 20 $10 12 
DOWIE MACHINES 5... o:c cones pesos 20 $10 12 
Other electric appliances ........ 20 $10 12 
Household Equipment and Furniture 
SRM sg Aret-Paeed wad ty: chases end DE 20 $10 12 
PROPER pik s.ccces aden deraeee 20 12 
PGS SG Ua zk pha eee eee 20 2 
PMNS oie roe eae 20 15 
Down Payment Terms 
(Per Cent) (mo.) 
Transportation New Used New Used 
PE Achutintls cete oes 3314 40 12 12 
Automobiles ............ 3314 18 
Used (not over 3 yrs.). 3314 18 
ROT MEER. ns 6c sas ak 40 12 
ea eee ee 3314, 12 
Motorcycles ............ 3314, 40 12 12 
Motor boats ............ 3314 12 
Trailers CREE) ©. daddies 3314, 40 12 12 
Auto Accessories ..... 10 12 


New York Television Service Starts July | 
Planning for commercial television based upon new rules issued 
by the Federal Communications Commission on May 3, the Na- 


tional Broadcasting Company has filed applications with the FCC 
for commercial television stations to be operated in New York, 
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Partial View of one of our Test Laboratories 


It will do the job we rate it to do, it will have the right spring action! 
Supplementing the cumulative knowledge of our spring engineers we have 
complete modern laboratories to determine THE correct answer to your 
spring problem. Hunter suggestions are based on tested facts, through- 
out. And, Hunter production facilities and methods deliver to you 
springs you can trust to perform faithfully to requirements. _ 


‘HUNTER PRESSED STEEL CO. 


‘ew 
LANSDALE, PENNSYLVANIA % 


HUNTER SPRINGS are ENGINEERED SPRINGS * 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


4 
= 








Th HIGH-TEMPERATURE 


ermostatic They are generally employed for the control of 


motor driven heating, air conditioning or refrig- 
BIMETAL eration equipment; electric space or tank heaters, 
y : and for numerous other industrial applications. 
is used in the 
WELL KNOWN MERCOID SWITCH 


ROTM ENOL SR | seclstie ic store 
furnaceCONTROLS contact switches are not 


affected by dust, dirt or 





Minneapolis - Honeywell Regulator Co., Minneapolis corrosion. There is no 
open arcing, pitting or 
Simplicity of design, finger tip adjustment, sticking of contacts. . 
plus fast, accurate response to temperature changes are They operate indefinitely without deterioration. 


outstanding features of Combination Furnace Controllers. 


The active element in these controls is that dependable Mercoid switches are recommended wherever 


Chace High-Temperature Thermostatic Bimetal. dependable service iS an essential requirement. 
Where automatic action is desired at some pre-determined Send for Complete Catalog No. 100ME, containing complete information 
temperature, there Chace Thermostatic Bimetal can be of = “------------------------------- $23 nnn nnn nnn nnn nn nn nnn nnn renee mene ne 
real service. Made in many types, each for a specific THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
purpose. Sold in sheets, in strips, and in formed parts. Please send Catalog No. 100ME. 













W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 


Name 
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ELECTRICAL and MECHANICAL UNITS 
BUILT TO YOUR SPECIFICATIONS 
FOR SIMPLIFIED ASSEMBLING IN 





Complete Assembly 
for 
Dispensing Machine 


F ackage Units —a new forward step in 
the electronic, automatic, remote control arts 
and aviation field—may contain electrical 
and mechanical devices, mounting brackets, 
wiring assemblies, cord sets. Complete equip- 
ment for automatic operation of counting, 
weighing and dispensing machines, automatic 
control of production equipment and general 
control of electronic circuits are examples. 


Executives taking advantage of this plan free 
their organization from a maze of details, 
thus saving time, energy and costs. You lay- 
out the operating and space requirement — 
we consult with you and recommend a com- 
plete assembly to meet the required perfor- 
mance. All parts necessary for installation 
are carefully packed in an individual box 
ready for distribution to the production line. 


Sim plified engineering — simplified purchasing — 
simplified production and production control — 
undivided responsibility — and real economy are 
all offered in this new PACKAGE UNIT. 


R-B-M MANUFACTURING Co. 
Pee oe va 


ESSEX WIRE CORPORATION 
LOGANSPORT, INDIANA 











Washington and Philadelphia. The New York station, located at 
the Empire State Building, has been on the air experimentally 
since June 1936. Subject to approval of the FCC, it will be 
ready to operate on a commercial basis July |. The fifteen-hour 
program service specified by the Commission as a minimum weekly 
schedule will provide for broadcasts at periods between 2 and II 
P.M. for at least six days each week. 

RCA Manufacturing Company has announced that it will ad- 
just all RCA television sets in the New York area to conform 
with the new standards. These changes will be made without 
cost to owners of RCA television sets, distributors or dealers. 


About People you Know 


R. W. Turnbull has been elected executive vice president of 
the Hotpoint Co.; J. C. Sharp, vice president in charge of 
engineering; and I. A. Rose, vice president in charge of manu- 
facturing. Previously, Mr. Turnbull was vice president in 





R. W. TURNBULL J. C. SHARP 


I. A. ROSE 


charge of sales from 1931 to 1940 and the company’s first vice 
president since March 1940. Mr. Sharp joined the Hotpoint 
organization in 1929. He became range engineer in 1936 and 
was made chief engineer in 1937, which duty he will continue to 
carry out in his new official capacity. Mr. Rose has been the 
Hotpoint factory works manager for the past two years. He will 
continue to supervise manufacturing operations in all of the com- 
pany’s plants. 

Dr. Joseph Slepian, associate director of the Westinghouse 
Research Laboratories and recognized as one of the world’s out- 
standing electrical engineers with more than 200 patents to his 
credit, has been elected to the National Academy of Sciences. 

C. A. Powel, formerly manager of the industry engineering 
department at Westinghouse, has been appointed to the newly 
created position of manager of the headquarters engineering de- 
partments where he now has supervision over four engineering 
departments. H. W. Tenney has been named assistant director 
of research, a new post at the Westinghouse Research Laboratories. 
He will be responsible for the business administration of the 
Laboratories as well as the progress and completion of research 
development programs and projects. A. C. Monteith becomes 
manager of the industry engineering department. He was for- 
merly manager of the central station engineering department and 
is succeeded by C. F. Wagner in that capacity. Thomas 
Spooner, previously manager of the Westinghouse Research 
Laboratories, is the newly appointed manager of the engineering 
laboratories and standards department, a dual post entailing super- 
vision over numerous engineering laboratory units and over the 
department that prepares specifications for materials and processes. 
R. E. Hellmund, chief engineer, will continue to head a con- 
sulting service to all engineering groups. These assignments, co- 
ordinating the engineering and research departments, have been 
made to permit a more rapid interchange of research and develop- 
ment engineering experience, focusing on the problem of developing 
and designing new apparatus, processes and equipment to aid the 
defense expansion of the nation’s industries. 

H. V. Erben has been appointed manager of the central sta- 
tion department at General Electric succeeding M. O. Troy who 
will continue as commercial vice president. Mr. Erben was for- 
merly assistant manager of the department. 

J. M. Howell, executive assistant to E. D. Spicer, Schenec- 
tady works manager of G-E, has been named to succeed his chief 
who has been advanced to assistant to the vice president in charge 
of manufacturing. 

Daniel J. McLane, Jr., former assistant to the production 
manager in the heavy apparatus division of the Fort Wayne works 
of G-E, has been appointed assistant to Albert S. Murray, pro- 
duction manager at the Lynn works. 

James S. Knowlson, president of Stewart-Warner Corp., 
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“WW USED to weld, stitch, and 
crimp a lot of assemblies in 
our plant, until Chicago showed 
us how much could be saved with 
rivets. Now we use multiple-set- 
ting and do a complete job with 
one machine stroke. We rivet dif- 
ferent materials together, some- 
thing we couldn’t do before. We 
assemble finished parts, because 


, i > F > oe 
. hicago rivets don’t harm the fin Set two rivets at once onany center 











distance from 7 16" to 7” with 
the Model 55, the Chicago rivet- 
setter that combines flexibility 
with multiple- setting economy. 


ishes. And we turn out stronger, 
better-looking jobs, saving money 


at the same time.” 


EXPERT RIVETING ADVICE—Send a drawing, sketch, or sample assembly 


for free, complete production analysis. Learn what riveting can do for you. 


Fah ee Ae | a 
i 1848 South 54th Avenue (Cicero P. 0.) Chicago, wineis a 
‘ Tubular and Split Rivets in All Rivet Metals / 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 
















AURA RA) 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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FOR ELECTRIC HEATING APPLIANCES 





ANY SIZE ANY SHAPE 





HEATING ELEMENT INSULATION 
THE LOUTHAN MANUFACTURING COMPANY 


NEW YORK EAST LIVERPOOL, (¢ LOS ANGELES 
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Does an intricate 
| — job of Plastic 





| S you read this, No. 965 Never-Lift 


I Speed Iron with steam attachment 
is being introduced to the public—a 
slim,streamlined,completely automatic 
electric iron that lifts itself. 

The handle of ebony black Bakelite 
presents a molding problem far from 
simple. There is a cavity in front for 
small electric light bulb, with wiring 
for the heating element alongside it. 
The interior of the heel with its many 
points of contact with other elements 
must be made to accurate dimensions. 
If your appliance includes molded plas- 


tic parts, it will pay you to discuss your 


requirements with General Industries. 
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Molded Plastics Division + Olive and Taylor Sts., ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU * PHILADELPHIA, Phone Camden 2215 

CHICAGO, Phone Whitehall 4343 * NEW YORK, Phone Longacre 5-4107 

DETROIT, Phone Madison 2146 INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 * ELYRIA; Phone 2238 





















A GOOD PRESCRIPTION 


for 
Production 
Headaches 


THE national defense program has made many new 
friends for Cerromatrix, the low-temperature-melting 
alloy that expands slightly on solidfying. For locating 
punch and die parts quickly and accurately, for making 
chuck jaws rapidly and inexpen- 

sively, for anchoring stationary 

machine parts without the time- 

consuming labor of making drive 

fits, and for many other tasks, 

Cerromatrix makes it possible 

to keep up with extraordinary 

demand. Send for our free 

Cerromatrix Manual de- 

scribing many ways to use 

this valuable material. 


| CERRO DE PASCO ; 
| COPPER CORPORATION 


40 WALL STREET NEW YORK, N.Y. 


BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
MONTREAL 


CANADIAN DISTRIBUTORS: DOMINION MERCHANTS LTD., 


0 7 a ett 
ala plat tian ated 


Main Office 
( ck S oe y ro 0s 
J TL TP a ed 
sO". ae 
3000 Athens Av eh 
pt oman) : TENN. Se MeL 


Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply 
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has been re-elected president of the Radio Manufacturers Assn. 
Leslie F. Muter, president of The Muter Co., has been re- 
elected treasurer, and Bond Geddes reappointed executive vice 
president and secretary. 

Dr. C. F. Rassweiler, who has been head of the Philadel- 
phia laboratory of E. I. du Pont de Nemours & Co., has been 
appointed director of research of Johns-Manville Corp. 

Richard E. Pritchard has succeeded C. F. Bennett as 
president of the Stanley Works. Mr. Bennett is now chairman 
of the board of directors. 

Leland H. Grenell has been appointed by the Battelle Me- 
morial Institute for research and development work in improved 
alloys of copper for industrial application. He has previously 
been engaged in process engineering and materials development 
for the Frigidaire division, General Motors Corp. 

F. C. Jones has been appointed manager of the Bridgeport 
plant of Handy & Harman. J. L. Christie has been named 
metallurgical engineer. 

Edward T. Murphy, vice president in charge of marketing 
of the Carrier Corp., has been elected president of the Air Con- 
ditioning and Refrigerating Machinery Assn. Other officers elected 
were C. E, Wilson, Worthington Pump & Machinery, first vice 
president; J. P. Rainbault, General Electric, second vice pres- 
ident; and P. A. McKittrick, Parks-Cramer, treasurer. 

William W Coffeen as been named research associate for 
the Porcelain Enamel Institute at the National Bureau of Stand- 
ards. 

Thomas W. Rolph, chief engineer of the Holophane Co. 
since 1931, has been appointed vice president. 

Ronald Kinnear of Niagara Insul-Bake Specialty Co. has 
been elected president of the Society of the Plastics Industry 
for the ensuing fiscal year; E. C. Maywald, Chicago Molded 
Products Corp., vice president; William T. Cruse, secretary- 
treasurer; and Henry J. Kasch, Kurz-Kasch, Inc. 
of the board. 

Lee H. Hill, who has been elected vice president at Allis- 
Chalmers Mfg. Co., will head up a newly created industrial 
relations department. In this capacity he will be in charge of col- 
lective bargaining, grievance procedure, employment, wage policies 
and levels and all other subjects which bear on management-em- 
ployee relations. Mr. Hill previously was assistant manager of 
the electrical department. Promotions in the transformer division 
include Fred W. Bush, made engineer-in-charge of transformer 
sales and W. C. Sealey, engineer-in-charge of transformer design. 

H. L. Hazeltine, engineer of insulation for the Sterling Var- 
nish Co., has been elected vice president. He became affiliated 
with the company in 1920. 

Glen T. Lampton has been named assistant engineer in 
charge of experimental engineering and revision of the engineer- 
ing department organization of the Hamilton Standard Propellers 
Div. of United Aircraft Corp. Until recently, Mr. Lampton was 


engineering manager of the Lycoming Div. of the Aviation Mfg. 
Corp. 


, chairman 


Ralph S. Damon has been elected president of the Republic 
Aviation Corp. succeeding W. Wallace Kellet, newly appointed 
chairman of the board. 

R. J. Lindquist has been elected vice president and director 
of the Reynolds Metals Co. Don A. Luscombe has been named 
head of the aircraft parts division of the Louisville, Ky. 
of Reynolds Metals. 

A. E. Bottenfield, formerly with the stoker division of the 
Whiting Corp., has reorganized the Whiting Stoker Co. with 
George W. Graham, who had operated this plant previously. 
Mr. Graham is president of the new company and Mr. Bottenfeld, 
vice president and general manager. 

John D. Sullivan, chief chemist at the Battelle Memorial 
Institute, has been elected chairman of the electrothermic division 
of the Electrochemical Society. 

F. F. Seaman, general manager, Robbins & Myers, Inc., 
hoist and crane division, has been elected chairman of the Electric 
Hoist Manufacturers Assn. A. S. Watson, vice president, De- 
troit Hoist & Machine Co., has been named vice chairman. 

R. B. Nichols, formerly secretary of Bantam Bearings Corp., 
has been named vice president and general manager. 

Arthur Walsh, executive vice president of Thomas A. Edi- 
son, Inc., has been named to take over the duties of Charles S. 
Williams, retired chairman of the board. Mr. Walsh has been 
a vice president on the general staff and a director since 1931. 

W. T. Gray has been appointed factory manager of the in- 


, plant 
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POWER SCREWDRIVERS CUT ASSEMBLY COSTS 


MOTORIZED HOPPER UNITS 


A REVELATION IN 
HOPPER FEEDING « 
Adaptable to Presses, Thread 


Rolling Machines, Centerless 
Grinders and Special Machines. 





Feeds Rivets, Screws, 
Screw Blanks, Nuts, 
Plain Washers, and 
Special Parts. 


Three Models 
a 


Drive Screws 
from #2 to ><” dia. 


— e 


| Driving Time 
| 1 Sec. per Screw. 


for Production 
Estimates. 


| 
| Send Samples 
| * 

Write for 
Additional 
Information on 
Magazine Power 
Screwdrivers 
and Motorized 
Hopper Units. 


DETROIT POWER SCREWDRIVER CO. 


5369 ROHNS AVENUE 





CULLMAN 
SPEED REDUCER 










CATALOG 
ON REQUEST 


' 1% to 15 H. P. 


MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 


Reducer makes it easy to 
tor. 


align the mo- 


In case of motor trouble a spare 


can be installed immediately. 


CULLMAN WHEEL CO., 1328 Altgeld St., Chicago, Ill. 





MODERN 





Massive one piece cast steel 
main frames 


* 
Simplified punch, die and 
core pin mounting for 
quick, easy set-ups 


8 
Accurate fill and pressure 
adjustments 
& 


Adaptable for making odd 
shaped pieces with projec- 
tions and cores 


= 
Both upper and lower 
punches apply pressure 
COMPLETE 








WSR Ue 


DEPT. E, 2145 LEXINGTON ST., CHICAGO, ILL. 






DETROIT, MICH. 


CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


KUX TABLET PRESSES 





SINGLEPUNCH —TOGGLETYPE 
SIZE RANGE 
SINGLE PUNCH AND ROTARY MODELS 


APPLIANCE 
ee 
MOTOR 


Product of 
GENERAL MOTORS 


Day after day, in all phases of industry, this 
rugged little Delco Appliance motor is prov- 
ing its worth. Available for either 115 or 
230 volts, AC-DC, and 25, 50 and Go cycles. 
Can also be furnished for 6, 12 and 32 volt 
DC operation. 


Furthermore, because it is available in a wide 
variety of windings, sizes and mountings, this 
truly universal motor meets an extremely 
broad range of requirements in the 1/75— 
1/60—1/25 horsepower field. 


Oil reservoirs of ample capacity, well in- 
sulated and balanced armatures, long-life 
brushes and brush riggings, and heavy die- 
cast housings insure smooth, quiet operation 
and years of carefree service. 


If desired, our engineers will gladly make 
recommendations.for adapting this motor to 
your particular need. 


Mate ser eae) 


General Motors Sales Corporation 


ROCHESTER, N.Y. 
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strument division of Thomas A. Edison, Inc., which is being 
greatly expanded because of the increased demand for aircraft 
engine instruments. 

James D. Milne has been made manager of the Fort Wayne 
division of General Electric's plastics department. An employee 
of the Pittsheld works of the company for 29 years, he will be 
in charge of engineering and manufacturing in his new post. 

Dr. Edward E. Minor, Jr., research and development en- 
gineer of Glenn L. Martin Co., has been named chairman of the 
new air transportation committee of the American Institute of 
Electrical Engineers. 

Harry L. Wilcox, assistant chief engineer of the Electric 
Controller & Mfg Co., is the new president of the Cleveland En- 
gineering Society. 

R. E. Anderson, formerly sales manager, has been named 
vice president of Delta-Star Electric Co. Other organization 
changes following the death of Elias S. Cornell, formerly chief 
engineer, are: C. S. Beattie, previously assistant sales manager, 
now manager of engineering; W. O. Hampton of the engineer- 
ing department, now chief design engineer; S. C. Killian, de- 
velopment and research engineer. 

W. M. Yogerst who has been associated with first, the en- 
gineering department and then the sales department of Bodine 
Electric Co. has been appointed sales manager of the organization. 

David C. Prince, manager, commercial engineering depart- 
ment, General Electric Co., kas been elected president of the 
American Institute of Electrical Engineers for the year beginning 
August 1, 1941. Other officers are: Vice Presidents N. S. 
Hibshman, J. Elmer Houseley, Arthur L. Jones, Walter 
C. Smith and C. A. Price. 

Sydney G. McAllister has been named chairman of the 
executive committee and Fowler McCormick president of the 
International Harvester Co. Carl O. Schreiber has been named 
vice president with supervision over manufacturing, industrial rela- 
tions and industrial engineering and construction. Arnold B. 
Keller has also been elected a vice president. 

W. E. Poor, vice president, Hygrade Sylvania Corp., has been 
made executive vice president in charge of all operations of the 
company, with headquarters in New York. 

L. D. Canfield, formerly vice president and general manager, 
Westinghouse X-Ray Co., has been appointed manager of the 
x-ray division. 

J. O. Walz has been made manager of the engineering de- 
partment of the small motors division at Westinghouse Electric & 
Mfg. Co. He was formerly section engineer. 

E. O. Austermiller, formerly with Crocker-Wheeler Elec- 
tric Mfg. Co., is now electrical engineer of H. A. Brassert & Co. 


Energy Output Increases 


Weekly output figures reported by the Edison Electric Institute 
have been revised upward by reason of a broader definition of 
what constitutes the public supply of power for the United States 
as a whole. This change has been made to bring the data re- 
ported by the institute in closer agreement with statistical reports 
of the Federal Power Commission in Washington. 

Amount of electrical energy distributed by the electric light 
and power industry for the week ended June 14 was 3,057,344,000 
kw.-hr. compared with 3,042,128,000 kw.-hr. in the preceding 
week and 2,664,853,000 kw.-hr. in the corresponding week of 
1940, gain of 14.7 per cent. In the four weeks ended June 14 
output totaled 12,035,686,000 kw.-hr. compared with 10,330,175,- 
000 kw.-hr. in the like period of 1940, up 16.5 per cent. 


Wage and Hour Manual 


Superseding a 1940 edition, this new 1120-page volume entitled 
“Wage and Hour Manual—1941 Edition” is intended to act as 
an authoritative guide to employers subject to regulation by federal 
or state governments in regard to minimum wages and maximum 
hours for employees. It covers all documentary material on gov- 
ernment regulation of wages and hours—laws, administrative regu- 
lations and interpretations, and decisions of the courts. Supple- 
menting the basic material are some 300 authoritative answers to 
questions on the law's application to specific cases, charts illustrat- 
ing the scope of various exemptions, sample payroll forms and 
other devices designed to translate the law into terms understand- 
able by the lay employer. Published by the Bureau of National 


Affairs, Inc., 2201 M St. N. W., Washington, D. C. 
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COIL SPRINGS FLAT at LOCK SPRINGS 
lea) Os) WIRE SPECIALTIES 
SNAP RINGS te FORMS 





We make springs from every type of wire 
up to and including three-eighths diame- 
ter. We pledge rigid edherence to your 
specification. Get our quotation on your 
next job. 


AMIERICAN SPRING 


AND MANUFACTURING CORP. 
Holly, Michigan 





An ideal finish for products which are to be subjected to 
frequent handling since it is highly resistant to body acids. 


Air dries in usual lacquer drying time but maximum 
resistance may be hastened by force drying. 


May be used on brass, copper, bronze, oxidized copper, 
gunmetal, iron and steel, as well as polished copper, 
aluminum and nickel. 


Produces a hard film, extremely durable to wear and tear. 


. 

' Qurther details “upon nequest 
THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER * NEW YORK 


EGYPTIAN 
Supolo- FINISHES 
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Gives Complete Transparency 
Eliminates Assembly Operations 


The advantages of plastics over any other 
material or combination of materials in this 
safety guard are typical of the benefits derived 
from G-E Textolite in numerous industrial prod- 
ucts today. 


Of prime importance in this application is the 
transparency of the material which gives the 
operator a clear view of the entire process with- 
out opening the guard. Equally desirable is the 
elimination of any assembly operation in the 
manufacture of the part—an obviously econom- 
ical feature. 


In many cases, a single molded part performs 
the same functions as several parts of other 
materials. This not only eliminates assembly 
operations, but does away with various machin- 
ing operations that increase cost. 


For a copy of new “1 Plastics Avenue” booklet, 
write SectionD-35, Plastics Department, General 
Electric Co., 1 Plastics Avenue, Pittsfield, Mass. 
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JELLIFF WIRE CLOTH... 


BY THE ROLL, CUT TO SHAPE, OR— 

































— fabricated ready for assembling into your product. Made 
by an organization that draws wire; weaves wire in all meshes 
and materials; and fabricates everything from heavy dipping 
baskets to tiny fine mesh strainers — in a department equipped 
with the latest spot and seam welding, and selvage machinery. 
Ask us to quote on your requirements. 


THE C. O. JELLIFF MFG. CORP. 
10 Pequot Ave. Southport, Conn. 


ALWAYS 
WOBAING 


-e but never 
weary 


In helping to meet today’s commercial and defense de- 
mands, many a Leeds & Northrup “Micromax” Recorder 
is denied all holidays—works 24 hours to a shift, 7 days 
a week. For such constant service, Leeds & Northrup 
demands electrical contacts of high accuracy. And 
gets them—in Wilco materials. And just as Wilco 
meets these exacting requirements for electrical con- 
tacts—so do Wilco’s Thermometals (thermostatic bi- 
metals) provide dependability for temperature control 
—or reaction from temperature changes. 

Whether your orders are large or small, they are per- 
sonally supervised by an executive of The H. A. Wilson 
Co. And that means shipments that are right—every 
time! For full information, write: The H. A. Wilson Co., 
105 Chestnut St., Newark, 

N. J. Branches: Chicago 
and Detroit. 





# Brief reviews of recently announced pub- 
lications by suppliers of essential materials, 
electrical and mechanical parts, equipment, 
drives and finishes, etc., for integration within 
complete, electrically-energized products. 
Please forward your requests forcopies directly 
to the manufacturer, at the address indicated. 





PROTECTED MOTORS. Providing complete protec- 


tion against dripping liquids, metal chips or other falling par- 
ticles, a protected motor of the open type is offered in a new and 
different basic design. Includes such features as non-breakable 
frame and base, shield-type end plates and improved ventilation. 
Methods and materials used in building motor parts, and series 
of tests given the complete unit are described. Howell Electric 


Motors Co., Howell, Mich. 


BEARINGS. Standard types and sizes of thrust ball bear- 
ings and allied parts. Basic fundamentals, formulae and other 
technical information and data essential to the engineer-designer 
in solving virtually any application problem where bearings ca- 
pable of higher speeds, greater loads and smoother, longer-life 
performance are in demand. Production processes and inspection 


tests are pictorially reviewed. Aetna Ball Bearing Mfg. Co., 
4600 Schubert Ave., Chicago, Ill. 


VARIABLE SPEED DRIVE. Technical guide for 


engineers who design and specify machine tools, baking ovens, 
stokers, etc. Gives six instances where selection of this variable 
speed unit is indicated to obtain essential speed-changing factors. 
Principle of operation, diagrams explaining how all speeds to zero 
and reverse are obtained, engineering features, specifications, and 
an outline of the laws of metallic traction and how they are ap- 
plied in this transmission are also included. Graham Transmis- 


sions, Inc., 2711 No. 13 St., Milwaukee, Wis. 


WIRING DEVICES. Brief descriptions, dimensions, wir- 


ing diagrams, packaged weights and list prices of a comprehensive 
line of rugged wiring devices, including plugs and _ receptacles, 
sockets, switches, caps and connectors, outlets, plates, fluorescent 
lampholders, starters and sockets, etc. Harvey Hubbell, Inc., 
Bridgeport, Conn. 


PLASTICS. Case histories of 12 plastic products, formerly 
made of other materials, indicative of the new accomplishments 
being performed and reflecting the progress being made with the 
use of plastics. Due to the present metal situation and the re- 
sultant need for substitute materials that can do an economically 
satisfactory job, the turn to plastics is based on their light weight, 
corrosion resistance, structural and impact strength, versatility of 
design and the fact that plastics often incorporate many parts 
and functions in a single molded piece. General Electric Co., 


| Plastics Ave., Pittsfield, Mass. 


RESISTORS AND CONTROLS. New and revised 


engineering data sheets providing concise information on a wide 
choice of standard types of resistors, controls and resistance de- 
vices. Available to engineers, designers and manufacturers of ra- 
dio, television, electronic, electrical and aeronautical assemblies. 
Especially designed to meet the rigid requirements of the Army- 
Navy procurement specifications. Clarostat Mfg. Co., Inc., 
285 No. 6 St., Brooklyn, N. Y. 


FLUORESCENT LAMP BALLASTS. Essential 


data covering lamp wattages, circuit voltage, approximate wattage 
loss and power factor, dimensions and approximate weight of high 
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65 Years of Molding Experience 





Here are a few of Auburn's many expert 
finishers whose deft fingers insure the smooth 
perfection of every Auburn molded part. Like 
seamstresses, who as a final operation must 
remove their bastings, it is their job to remove 
the flash left by the “cut-off” of the mold. 




















Skillfully and rapidly their flying fingers trim 
away these minute bits of waste. Yet not once 
anes aatahcretae ies do they forget that they, too, like all Auburn workers, are guardians of Auburn quality. A 
AUBURN pinprick here, a tiny imperfection you yourself would never notice — their alert eyes and 

sensitive fingers detect it instantly — reject it as ‘‘not up to Auburn standards’. 


BUTTON Theirs is a dual job of finishing and inspection — another Auburn operation where 


Auburn training, skill and experience saves you money while speeding the completion of 


WOR K §S your molded plastic job. 
AUBURN, N. Y. AUBURN BUTTON WORKS, INC. 


AUBURN, NEW YORK 


“THE EXTRAS YOUR MONEY BUYS AT AUBURN” 


urs Theh INDUSTRY 
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SMALL GEARS 


14 to 96 D.P. 
















SPURS WORMS 
SPIRALS RATCHETS 
BEVELS SEGMENTS 





IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as --- 


Made to order only 










supplied by Hubbard for thou- 
sands of products . . . Parts Like 
These, in varied shapes and forms, 
any material or quantity; for all 
kinds of mechanical applications. 


No Stock 








No Calalog 





Write Hubbard today about making 
the parts needed for your product. 


Tag Specialties 


fad 


“eae Lo 


2650 W. Medill Ave. 


M:-D-HUBBARD SPRING CO. 


569 CENTRAL AVE PONTIAC, MICH 





Phone Humboldt 3482 
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RUBBER 
METAL 


hss combination of rubber and metal—any 
kind of metal you want—has so many possibilities for 
improving your product. Have you checked them? 
“Torflex” bearings will stop vibration and noise; end 
lubrication troubles; absorb shock and impact to 
improve your own product. 

AVAILABLE IN TWO TYPES: 
Rotative or Torsional 

“Torflex” bearings are available in any length, any 
diameter, any combination of rubber and metal—seam- 
less steel tube, brass, stainless steel, self-lubricating 
bronze-graphite, etc. Standard sizes are carried in 


many of these combinations ready for immediate ship- 
ment. 


Special Sizes: If you need special sizes, you need 
not worry about costs—even for one or two sample 
sets. ‘“Torflex” bearings need no special, costly molds. 
A rapid, low cost assembly operation and they’re cut 
to length and shipped. 


Let us help you. You'll find that we have information 


in our files.that will be of great value to you. Ask for it now. 


No obligation, of course. (Send a print of the assembly 


when you inquire. ) 


LL Lee PRODUCTS 
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power factor, single and two-lamp ballasts, 60 cycles, and normal 
power factor, single and two-lamp ballasts, 60 cycles. Wiring 
diagrams and installation facts are also included. Chicago 


Transformer Corp., 3501 Addison St., Chicago, III. 


TRANSMISSION PRODUCTS. Shows how her- 


ringbone, spur and worm gear speed reducers may be applied to 
a variety of difficult drives. In addition, other transmission equip- 
ment illustrated and described includes cut and molded tooth 
gears in spur, worm, bevel, herringbone and mitre types, cast iron 
pulleys, V-belt sheaves, hangers and pillow blocks, flexible coup- 
lings, friction clutches and roller bearing pillow blocks. W. A. 
Jones Foundry & Machine Co., 4401 W. Roosevelt Rd., 
Chicago, III. 


INDUCTION MOTORS. Highlights on the design, con- 


struction and application of a line of general purpose, induction 
motors built to give extra protection against physical damage, 
electrical breakdown, and operating wear and tear. Available as 
standard construction in 16 electrical types, 18 mechanical con- 
structions and 8 frame sizes; polyphase integral hp. sizes up to 
20 hp. (at 3600 rpm.), open or splash-proof; capacitor motors 


up to 5 hp., normal or high torque. General Electric Co., 
Schenectady, N. Y. 


BEARING MATERIAL. Process of manufacturing a 


new and unusual bearing from pre-cast bronze-on-steel. It is 
essentially a thin wall, laminated type of bearing combining the 
qualities of a high grade bronze alloy with the strength of steel. 
The alloy, reduced to a fine powder, is permanently bonded to 
strip steel, insuring the utmost in bearing performance. Available, 
either plain or graphited, as finished bearings, washers, in strips or 
rolls up to 400 ft. in length. Johnson Bronze Co., 570 S. Mill 
St., New Castle, Pa. 


MICA INSULATION. Mica insulating materials for use 


in electrical equipment, machinery and heater appliances. Char- 
acteristics of each product to permit selection of the proper type 
of insulation for any particular purpose. Available in sheets, 
strips, tubes, punched and molded forms, for all conditions of as- 
sembly and operation. Also facts on the history of mica and mica 
mineralogy. New England Mica Co., Inc., Waltham, Mass. 


ADJUSTABLE-SPEED DRIVE.  Aill-electric, ad- 


justable-speed drive for 2 or 3-phase ac. circuits now makes avail- 
able in economical form for small units (1 hp. up) a principle of 
speed control long used for larger units. Consists of a speed- 
control unit, motor, speed adjuster and start-stop pushbuttons. II- 
lustrates typical applications of this drive in a balancing machine, 
automatic lathe, paper winder, single surfacer, radial drill, etc. 
Reliance Electric & Engineering Co., 1079 Ivanhoe Rd., 
Cleveland, Ohio. 


POWDER METALLURGY. Essential facts regard- 


ing the structure, applications and limitations of a porous metal 
whose chief functions are to remove undesired materials from 
fluids and to alter the flow of fluids to meet specific requirements. 
In products and processes where filtration or flow control of 
liquids and gases presents a problem, this versatile material may 
offer a new solution and provide better performance at greater 
economy. Moraine Products Div., General Motors Corp., 


Dayton, Ohio. 


BEARING MANUAL. Approved methods for handling, 


mounting and lubricating ball bearings to assist those responsible 
for their care and installation in machines so that maximum service 
and longer life may be obtained. Discusses loads, bearing parts, 
types, sizes and numbering, storage and cleaning, details affecting 
accuracy, checking before assembly, mounting preparation and 
methods, removal, pre-loading and lubrication. New Departure, 
Div. General Motors Sales Corp., Bristol, Conn. 


FLUORESCENT LAMP DEVICES. Lampholders, 
starters and starter sockets for standard, midget and mogul size 
fluorescent lamps of different wattages and lengths. Mounting 
dimensions and installation diagrams. Devices listed as standard 


by Underwriters’ Laboratories. Bryant Electric Co., Bridge- 
port, Conn. 
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MORE HORSEPOWER PER POUND! 
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s New EICOR Lightweight MOTOR 
Designed for Special Aircraft Duty 


7 __This Eicor D. C. Motor is another example of 
Eicor ability to meet today’s most exacting require- 
ments. Engineered for special application where 
small size, light weight and high efficiency are 
essential. Standard and special Eicor units in a 
0 wide range of types and sizes have proved themselves 
under the most critical operating conditions, in all 
kinds of service. Let Eicor Engineers help you. Write 
today. 
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ores SEMEN 1062 W. Adams St., Chicago, Illinois, U.S. A. 
e Export: Ad Auriema, 89 Broad St., New York,U.S.A. Cable: Auriema, NewYork 
a queen TE TET ARAN AAAS 
YOU NEED Types — Split Phase, Capacitor or Shaded Pole 
. Speeds — 1100, 1700, 3400 RPM. 
; Power — 1/80 to 1/20 HP., depending on speed 
f Voltages — Up to 220 A.C. 
Frequencies — 60, 50 and 25 cycles 
; ana Bases — Solid, resilient or flange 
Every electrical engineer should have this ready reference bulletin Mountings o a Sidewall, Ceiling or Verti- 
of Specification Transformers. It is intended to simplify your design cal, with shaft up or down 
Suntan Write for copy of Specification Efficiency =< High for such small powers 
THE ACME ELECTRIC & MFG. CO., °° WATER stREET 
i = GRA, RY. —— OHIO MOTORS INCLUDE ——— 
Split-Phase Induction to 1/3 HP Shell Types to 5 HP 
Direct Current to 3 4 HP Torque to 100 oz. ft. 
: Permanent Split Capacitor to Shaded Pole to 1/30 HP 
. 3/4 HP Synchronous to 1/6 HP. 
f Capacitor Start to 2 HP A.C. to D.C. Motor Generators 
Capacitor Start and Run to 2 HP and High to Low Voltage D.C. 
. Polyphase to 2 HP Dynamotors up to 300 watts 
What is your problem? 
Super DAVOHM q 
a - wire woun ? 
cere THE OHIO ELECTRIC 
; @ For use in high quality apparatus @ avail- : NA F G © C O a 
able in any odd value of resistance @ russe ; 


i d 
i ign and construction oe accurate an 
eae ~~“ long —_ s i 
ist alues can easi 
@oRCCURACIES from + 1° to + 0.1 


are available. 
WRITE for DAVEN CATALOG 


5905 Maurice Ave. 
CLEVELAND, OHIO 
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RESISTORS anp 
RHEOSTATS 
... anda large 


stock of 
component parts 


Since 1924 H-H resistance devices 





have been giving excellent serv- 
ice in “tough spots’ - where their 
sturdiness and ingenuity of de- 
sign are vitally essential. During 
these sixteen years, old customers 
have ordered more, and hundreds 
of new customers have learned 
that they can rely upon our 
products. 

Our regular stock includes over 
100 standard resistor sizes—flat 
and tubular—from 4 to 400 watts; 
and 9 standard size rheostats from 
10 to 500 watts—ready for quick 
delivery whether your needs be 
standard or special. 

Our engineering service-—as 
resistor specialists—is at your 
command. Our cooperation is 
offered to collaborate with you 
in meeting your needs most 


economically. 


May we consult with 
you on your next order? 


HARDWICK « HINDLE : Inc. 





NEWARK ’ Resistors * Rheostats * Radio Frequency Reactors 
New Jersey * Power Line Chokes * Line Voltage Reducers 
U.S.A. Tinea: resistance devices of all types 

122 





WELDING TIMERS. lgnitron spot welding timers, func- 


tioning as accurately timed single-pole, single-throw switches, for 
the control of aluminum welding, heat treated alloys and othe: 
materials. Timing is readily adjustable from | to 30 cycles in 
one-cycle steps on all units. Operating details list functions of 
tubes and relays. Outline sketches give physical dimensions ard 
show position of conduit connections. Westinghouse Electric 


& Mfg. Co., East Pittsburgh, Pa. 


COPPER AND ITS ALLOYS. Copper and copper 


base alloys, with information as to their characteristics and ad- 
vantages for various applications, in all commercial forms—plates, 
sheets, strips, rolls, bars, rods, wire, tubes, extruded shapes, forg- 
ings, etc.—for manufacturing, fabricating, building, engineering 
and other purposes. Chemical and physical properties of 46 alloys, 
including brasses, bronzes, and nickel silver, are charted. Revere 


Copper and Brass, Inc., 230 Park Ave., New York, N. Y. 
RUBBER BELTING. Guide to application ard care of 


flat rubber transmission belts. To aid in selection of the right belt 
for the drive, such questions as What type? What grade? What 
width? What thickness? What length? are answered for the 
guidance of the specifier. Hp. capacity, corrections of hp. rating, 
importance of bearing capacity in applying rubber belts, belt 
speeds, belt joints, endless belts, and maintenance of rubber belts 


are also discussed. B. F. Goodrich Co., Akron, Ohio. 
LINT-FREE MOTORS. Designed for individual drives 


on pickers, roving frames, winders, and spinning and_ twisting 
frames, lint-free motors from 1% to 15 hp. for the textile industry 
insure clean, cool, continuous operation. Cutaway view shows how 
lint is prevented from clogging motor windings; one-piece skeleton 
frame, pre-lubricated ball bearings and end bracket design are 
described and illustrated. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


GUMMED MATERIALS. Samples of chemically neu- 


tral gummed papers with high dielectric properties especially in- 
tended for insulating small coils and other electrical devices, being 
free from the hazard of corrosion and disintegration when in con- 
tact with fine copper wire and other materials. Uniformly made 
to the thickness specified, they are furnished in sheets 24 x 36, or 
rolls. Complete specifications of thicknesses, roll widths, dielectric 
tests and weights of 16 grades of acid-free gummed papers are 


given. Paper Manufacturers Co., Inc., 5th and Willow Sts., 
Philadelphia, Pa. 


STEELS. Complete listing of high quality steels carried in 
stock, ready for immediate shipment. Includes carbon steels, al- 
loys, stainless, strip, tool steels, etc., made to exacting, narrow 
range specifications, in every size, shape, form and finish. Joseph 


T. Ryerson & Son, Inc., 16th and Rockwell Sts., Chicago, III. 


FLEXIBLE SHAFTING. Suggested uses, construction 


features, basic characteristics and method of applying flexible 
shafting for transmitting power or mechanically operating remote 
controls are discussed, as well as similar facts regarding the flex- 
ible casing which protects the shafting. Dimensional diagrams 
of shaft and casing end fittings; specifications of casing, power 
drive and remote control flexible shafting. F. W. Stewart Mfg. 
Corp., 4311 Ravenswood Ave., Chicago, Ill. 


SOUND-LEVEL METER. Features and specifications 


of a noise-measuring instrument, consisting of a microphone, a 
highly sensitive amplifier, an attenuator and an indicating meter, 
to accurately determine the intensity of sound. Included among 
its numerous applications are the following: operating punch 
presses, milling machines, addressing machines, air conditioning 
units, fans, etc.; silencing home appliances such as washing ma- 
chines, vacuum cleaners, refrigerators; determining the overall 
response of broadcast receivers and public address systems, and 
many others. General Radio Co., Cambridge, Mass. 


INSULATING MATERIALS. New, up-to-date list- 
ing of complete line of insulating materials—varnished cloth, var- 
nishes and compounds, coating materials, papers and fibers, tapes, 
cords, sleevings and tubes, mica, fiber glass insulation, soldering 
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ingly difficult to obtain materials, 
or to obtain an efficient dependable 
substitute — consider this bone-tough id | I R [ i D 
insulation material that stands up under 
severe usage. It can’t rot, rust, or 
corrode — is impervious to acids, 
moisture and temperature changes — 
and has dielectric and mechanical 
strength. Deliveries on short notice, 
whether you do your own fabricating 
from Brandywine fibre tubing as a 
base, or if we handle the entire job. 
Samples and quotations on request; 
send for illustrated Data Book L-12. 


MILLED 





FOR ALL REQUIREMENTS 
SHOULDERED 
S If you also are finding it increas- 














don’t worry 
about it! 


Whatever your problems or 
requirements are in changing 
Alternating Current to Direct 
Current, let a B-L Rectifier 
be of service to you. B-L Rectifiers are used for all 





applications — battery charging, electric welding, 
electric plating, magnetic chucks, signal systems, 
battery substitutes, airplane starters, quantitative 
analysis, electrolysis — these are a few of the many 
uses for B-L Rectifiers. 


Our engineers have been designing and building 
rectifiers for many years. They are thoroughly qualified 
to serve you promptly and economically with recti- 
fiers that really fit your individual needs. ' 
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Write or wire today for complete infor- 





mation. ELECTRICAL 
RECTIFIERS 





T 
THE BENWOOD LINZE CO. 


1807 LOCUST ST. 
ST. LOUIS, MO. 
MANUFACTURERS ENGINEERS 
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PRODUCTS COMPANY 


1402 Walnut St. Wilmington, Del. 
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% Suddenly you find ninth inning production lines loaded — 
you've tied the score thus far on delivery dates — but double- 
header production schedules have depleted supplies of regularly 
specified Screws and Bolts. 


In such a pinch — you can depend on Central to come through 
Perhaps an intermediate length or alternate size Screw or Bolt will 
save the day. Central Screw Company's complete stocks habitu- 
ally include many more fractional! increments in length than are 
usually specified. 


RESULT: without changing your production or assembly 
practices in other than a minor detail, you can satisfy your Screw 
and Bolt requirements by getting IMMEDIATE DELIVERY of 
suitable infermediate lengths and alternate sizes, all standard head 
styles, in productive quantities from Central. 


IMPORTANT— Send for your copy of our July Inventory 
“Line-Up of Intermediate Length and Alternate Size Screws and 
Bolts.” It may include exactly what you need NOW! Write 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE CHICAGO, ILLINOIS 



































MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


“>> There's not a great problem involved to 

‘ayn! meet specific requirements ‘‘on deliv- 

@ ery’ . +. any wire can be manufactured 

Ke ‘to pass.’ But it's another matter to 

meet these same requirements year 

after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—they are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper 

Enameled Iron 

Enameled Alloy 
Enameled Aluminum 


Silk Covered 


Cotton Covered 
Celanese Covered 

~ Glass Fibre Covered 
Twisted Multiples 
Parallel! Multiples 
Litzendraht 


aameen WIRE COMPANY 





CONNECTICUT 





materials—with illustrations, descriptions, tables and specifications. 
General Electric Co., Appliance & Merchandise Dept., Bridge- 


port, Conn. 


TORQUE MOTORS. Frame, winding, rotor and bear- 


ing house construction features of a line of open type, squirrel 
cage, induction motors available in a variety of sizes and types 
for machine tool drives. Torq Electric Mfg. Co., 6609 Car- 
negie Ave., Cleveland, Ohio. 


PRINTERS AND DEVELOPERS. Set of bulletins 


giving comprehensive details on a 42-in. printer which prints ink 
tracings at from 12 to 15 ft. per min. and features an unusual 
design in tracing return to tray; a continuous printer with a new 
type mercury vapor quartz lamp which gives uniform light dis- 
tribution and permits high speed production of black-on-white 
prints; low-cost, large volume developing machine designed espe- 
ciaily for use with the latter printer; and an attachment for con- 
tinuous development of roll stock up to 42 in. in width. Charles 


Bruning Co., Inc., 100 Reade St., New York, N. Y. 


ELECTRIC COUNTER. Magnetic counter operated by 


photo-electric control for solving difficult mechanical counting 
problems. Has a maximum operating speed of 500 counts per 
min. and is available in 5 or 6 figures capacity. Describes and 
i'lustrates the counter, photo-electric relay and _ light source. 


Durant Mfg. Co., 1925 N. Buffum St., Milwaukee, Wis. 


TUNGSTEN CONTACTS. Electrical contacts — pro- 


duced from highly fused pure tungsten metal, thus assuring uni- 
formity in grain structure and eliminating any excessive oxidization 
or pitting during operating periods. Standard contact designs 
which can be furnished with any type threads or dimensions are 
shown. Special designs, furnished to customers’ requirements, in- 
clude all types of backing materials such as low carbon steel, 
copper, nickel, bronze, etc. Metroloy Co., Inc., 57 E. Alpine 
St., Newark, N. . 


VIBRATION CONTROL. How bonded rubber shear 


type mountings are used to isolate vibration and sound in motors, 
generators, fans and blowers, air conditioning and refrigeration 
equipment, radio apparatus, etc. Data includes basic engineering 
principles of vibration isolation and specifications of tube form 
and plate form mountings; typical applications are illustrated; 
curves indicate relationship between static deflection and natural 
frequency, and isolation efficiency for any flexible mounting 
system; and cutaway views show construction of various types of 


bonded rubber products. Lord Mfg. Co., Erie, Pa. 


ADJUSTABLE V-BELT. A graphic presentation of 


improved machine operation made possible with the use of lam- 
inated V-belting which lasts longer, saves power, is adjustable to 
any drive, eliminates uneven sheave wear and reduces operating 
costs. Directions for installation of these belts are included. 


Manheim Mfg. & Belting Co., Manheim, Pa. 


FRACTIONAL HP. MOTORS. Electrical, mechan- 
ical and dimensional data, including performance characteristics 
under full load, no load and stalled conditions, on 2-pole, ac.-dc. 
conduction motors, in fractional hp. sizes ranging from 499 to 49 
hp.; 2, 4 and 6-pole, induction shaded pole motors in 109 to 
lig hp. sizes. Signal Electric Mfg. Co., Menominee, Mich. 


SOUND-DEADENING PAINT.  Semi-paste paint 


for application to one side of sheet metal products, such as blowers 
and fans, air conditioners, ventilators and other equipment to 
dampen the vibration and reduce the noise factor. Discusses 
colors, thickness of application, how, when and where it may 


be most effectively applied. Thompson & Co., P. O. Box 
6757, Pittsburgh, Pa. 


GRAINING PROCESS. Improved method of repro- 


ducing wood grains on metal and wood surfaces, such as air 
conditioning equipment, radio cabinets, instrument panels, sheet 
metal products, etc., which results in faster production and achieves 
striking effects. Ault & Wiborg Corp., 75 Varick St., New 
York, N. Y. 
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INVESTIGATE 
THESE ADVANTAGES 


1. BUILT-IN-FACILITY 

2. SIMPLE DESIGN 

3. LOWER COST 

4. BETTER APPEARANCE 
5 


- POWER WHERE YOU 
NEED IT 


THE PROPER MOTOR FOR YOUR DESIGN— 


These WELCO motors provide “built-in power” to inaccessible or 
intermittent operating motions on machinery. Simplified mechan- 
ical design saves you time, money and effort developing im- 
provements in your products. At the same time the appearance 
of the machine is enhanced. 

Our Engineers will be glad to assist in any motor application on 
which you are working and submit suggestions for your consideration. 


Dept. 303 


lee SG see meee bY 


CINCINNATI, OHIO 


TURN ON THE HEAT! 
But Be Sure It's 
DEPENDABLE HEAT 
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SERVICE 


on all common types 
and specially designed applications. 


VULCAN ELECTRIC CO., LYNN, MASS. 


Our facilities permit production of practically 
Ol iS all types of coil windings . . . paper interlayer 
sections, bobbin wound, etc. built to your 

requirements. 


Audio, power, fila- 
AN S FQ Q A F as mentand low voltage 
transformers and filter 


chokes for all industrial applications in strict accordance with 
your electrical and mechanical specifications. 


REACTORS tighten 
A complete line of fluorescent ballasts and reactors approved 


by Underwriters Laboratories. Line includes reactors for single 
and dual 15, 20, 30, 40, and 100 watt lamps either low or high 


power factor. We Invite Your Inquiry 


JAMES W. DOYLE, INC. 


311 N. Desplaines St. CHICAGO, ILL. 
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To create fine motors, generators, transformers 
or other electrical products and equipment is 
no easy task in these competitive days. It 
requires a high degree of engineering skill, 
adequate production facilities, able crafts- 
men. Above all it demands the use of ma- 
terials of recognized quality . . . none more 
important than electrical sheets. When you 
use Newport Electrical Sheets you safeguard 
the good name of your product and assure its 
performance in the hands of your customers. 
Consult Newport technicians on any use of 
electrical sheets. No obligation of course. 


Newport Products: Hot Rolled Sheets @ Newport Elec- 
trical Sheets @ GOHI Pure lron-Copper Alloy Sheets @ 
Glove Brand Galvanized Steel Sheet , Roofing and Siding 
@ GOH! Enameling Iron Sheets @ KCB Copper Steel 
Sheets @ Newport Long Terne Sheets @ Newport Galvan- 
nealed and DeLuxe Metal Sheets. 


a 


ELECTRICA 








age 
Re, 
~~ io} 
= et, 
ar] LECTRICAL 


Cae 






NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars ® Billets ® Blooms ® Slabs 









































BAKER CONTACTS c= POINTS in domestic 


electrical appliances are strictly 

on their own. Housewives usu- 

in Westinghouse ally know nothing and care less about 
how a mechanism operates. They 

expect it to work all the time and 


Eleetrie Roaster Oven without a thought of any special care 
on their part. 
AND STREAMLINE So we are gratified that the new West- 


inghouse Electric Roaster Oven and 
6 Streamline Adjust-O-Matic Iron con- 
A aj ust-@-Matie Iron tain Baker silver contacts and we are 
certain that they will always meet the 
difficult conditions under which they 
must function. 
Behind the dependability of these con- 
tacts lies the assurance that when Baker 
contacts are specified for light or 
heavy duty, of platinum, palladium or 
their alloys, silver, gold, or tungsten, 
they will be produced to a rigid stand- 
ard and only by expert workers super- 
vised by a competent scientific staff. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS 
OF PLATINUM, GOLD AND SILVER 


113 Astor Street, Newark, N. J. 
New York San Francisco Chicago 





H-B 
RELAY 


AVAILABLE 
IMMEDIATELY 





























* starting, synchronous 
motors. They represent the 

1200 Series , 
top achievement of an en- 
gineering organization which hasspecialized 
*% The production of the H-B relay has kept pace with the in designing and manufacturing time con- 
ncreasing demand, and today H-B is prepared to furnish trol instruments for 36 years. Submit your 


timing problems to Paragon. 


promptly any number of these accurate dependable units. 


PARAGON ELECTRIC COMPANY 
Approved by underwriters Laboratories. Write for Bulletin A, 37 WEST VAN BUREN STREET © CHICAGO, ILL. 
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describing its many features. 


H-B bere COMPANY : 


2531 ny rey so OY STE are 





For those extra-difficult 
time control jobs... as well 
as ordinary ones... use 
Paragon Timers and Time 
Delay Relays. The many 
Paragon models are precise 
and dependable to the high- 
est degree; are operated by 
powerful, slow-speed, self- 


BUILDERS OF CONTROL INSTRUMENTS ... SINCE 1905 
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IMPACT STRENGTH 


WHERE IT COUNTS 


Animal clippers must be sturdily built mechanisms, not too heavy, 
yet able to withstand rough handling and abuse. The motor case, 
cover, switch and bearing support for the Stewart Clipmaster and 
Shearmaster are molded of canvas-base impact material for the 
Chicago Flexible Shaft Company because this material puts impact 
strength where it counts, insulates the mechanism from the 
operator's hand, and is light in weight! 





Where impact strength is a factor in your product — investigate 
impact-resistant molded plastics. 


Custom Molders of All Plastic Materials by Injection 
and Compression Methods. 


CHICAGO MOLDED PRODUCTS CORP. 
Chicago, Ill. 


1024 No. Kolmar Ave. 


HEX HEAD 
Thermoswitch 


No. 732 R.H. 









BOILERS 
BEARINGS 
GLUE POTS 
WATER HEATERS 
LAUNDRY MACHINERY 


AIRPLANE MOTOR 
PROTECTION 


Leading American Industries are specifying 
Fenwal Thermoswitches for precise, dependable 


4 heat control. The above list shows a few of the 
‘4 representative fields in which the “Hex” head type, 
designed for insertion into closed liquid or gas 


systems, is performing its efficient work. May we 
send you details about this and the several other 
types of Fenwal Thermoswitches? 


732 RH “Hex” head Thermoswitch Range — 50°F fo 400°F. 

1/10°F differential. Practically no Thermal lag. Definite, slow, 

vibrationless break. Rating 10 Amp., 115V; 5 Amp. 230V; also 
25 Amp. 115V size now available. 
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WORKING OUT A NEW IDEA? 


If it calls for Electric heat 


Specify CHROMALOX writ: 


BECAUSE these sturdy fast- 
heating, long-lived units have 
insured the initial success of 
hundreds of new products, 
besides giving new popu- 
larity and new sales-building 
features to other products 
formerly on the down grade. 


BECAUSE the great range 
in sizes, types, and forms of 
standard Chromalox units, 
assures just the unit your 
needs require. 


BECAUSE Chromalox Serv- 
ice to Manufacturers goes 
right along with the units 
the valuable cooperation of 
a corps of electric heat 
experts, with a wealth of 
experience and indexed per- 
formance dataat their fingers’ 
ends. Rule out the guess- 
work—deal with certainties 
check with Chromalox 
engineers. No obligation. 


CHROMALOX UNITS 
HELP SALES! 


In industrial plants they are 
recognized as tops in electric 
heating as applied to any- 
thing from a hot plate to a 
big oven... In domestic use, 
they serve countless electric 
ranges, water heaters, health 
lamps, etc. It’s easier to sell 
a product with a Chromalox 
unit! 

Start right on that specific 
heating problem—check with 
Chromalox engineers. Keep 
electric heat data handy 
mail the coupon with your 
letterhead for the Chromalox 
Book of Electric Heat. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
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100 EAST OHIO STREET 


NEW TIMES 
NEW IDEAS 


It takes more brains to make adver- 
tising and selling fit industry’s needs 
now. Some men we know are doing 
it well. If you want to learn to use 
advertising more effectively, plan to 
swap ideas with other wide-awake 
men at the 1941 three day N.I.A.A. 
Conference in September at the Royal 
York Hotel, Toronto, Canada. A new 
setting, a thousand executives, and 
speakers of international reputation. 


Make this note in your diary 


19" ANNUAL N.1.A.A. CONFERENCE 
TORONTO, CANADA - SEPTEMBER 17, 18, 19 


NATIONAL INDUSTRIAL ADVERTISERS ASSOCIATION, INC. 


CHICAGO, ILLINOIS 
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SPECIAL MOTORS 


THE HOLTZER-CABOT ELEC Tiree 


ibs ats O).o al Liat all 


BOSTON, MASS. 


Chicago, |I|_—6161 So. State St New York, N. ¥.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 


Clare relays are not just “telephone type” 
relays. The product of research by Clare 
Engineers results in relays of the general 
telephone type, yet so equipped to stand 
the rigors of industrial life. Our engineers 
are available for consultation and will be 
glad to recommend the proper relay for 
Cooperating for your application. 


National Defense Write for relay data book 


and catalog. 


ee 


LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET.. NEW YORK CITY - 


JULY 1941 
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FOR DEPENDABILITY 
ACCURACY —STYLING 
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YHEN you rely on instruments from DeJur, you can be assured of lasting 
accuracy whether the instrument magnet is alnico, cobalt or chrome. 
You can be certain accurate machining, controlled heat treating and thorough 
plating, lacquering to insure lasting finish are part of the process in the manu- 
facture of dependable DeJur instruments. Consistency plays its part through- 
out the product. Each step in the production line is gauged to within one 
one-thousandth of an inch. This eliminates the possibility of human error 
and makes possible CONSISTENT linear instrument movements and scale 
distribution. DeJur production methods are based on sound electrical and 
mechanical engineering principles. 


If you are an instrument user or bave an instrument problem, write 
or wire Dept. EM41 today. New catalog 1-21 now available 
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@ A _ monthly classified index to those finished product components 


and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under the different. headings. See advertisers’ 
index two pages removed from back cover. 





ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bidg., Pittsburg 
ONO 
ALLOYS, Bronze and Copper 
American Brass Co Waterbury, Conn 
eek Anaconda Wire & Cable Co 25 Broadway, New York 


a 2 
, wr - Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
BRUSHES---RINGS—ELECTRODES Bridgeport Brass Go., Bridgeport, ‘Conn. 
WELDING CARBONS~ SHAPES Bunting Brass & Bronze Co., Toledo, O 
“pias ‘ "i Mallory & ( Ir P. R., Indianapolis, Ind 
ae Revere Copper & Brass, In 230 Park Ave., New York 
The experience of 27 years of carbon Y 


Scovill Mfg. Co 65 Mill, Waterbury, Conn 
engineering available on request. 


ALLOYS, Low Melting and Bismuth 

WRITE FOR CATAI OG. Cerro De Pas » Copper cup 40 ee ae York, N. Y. 
Cerromatrix Cerrobase, **Cerrobon¢ 

Becker Brothers Carbon Co. ALLOYS Magnesium 


CICERO, ILL. Dow Chemical Co., Dowmetal Division, 1450 E. Main 
3450 So. 52nd Avenue, Suburb of Chicago Midland, Mi Dowmeta 





ALLOYS, Nickel 


Driver-Harris Co Harrison, N. J 





Hoskins Mfg. ¢ Detroit, Mict 
e International Nick Co., In 67 Wa New York, N. ¥ 
op Power interruptions |. 
Revere Copper & Brass, Ir 230 Park Ave New York 
i 4 
Scovill Mf Co., ¢ Mill, Waterbury, Conn 







with The Clip 
with the Grip 


m ALLOYS, Permanent Magnet. See Magnets. 
>» 


ALLOYS, Rare Metal 








ALLOYS, Resistance 


Driver ¢ W ir B Newark, N. J 
Driver-Harris ¢ Harrison, N. J 
Hoskins Mfg. ( Detroit, M 


ALUMINUM 
Aluminum ¢ A a, 2179 Gulf Bldg Pittsburgl 
Pa 





SPECIALTIES, INC. | a 
ALUMINUM, Pre-finished 
BESSEMER BUILDING, PITTSBURGH, PA. America 1322 ' 


Nick .< 1322 Second, Per I 
AMMETERS. See Instruments 


ANODES, Nickel, Brass and Copper 
Ameri ‘ terburv Conr 


B Wa 
Re Copper & Brass, Ir 230 Park Ave., New York 
N. ¥ 
Seymour Mfg. ¢ Franklin, Seymour, Cour 
Udylite ¢ E. Grand Blvd., Detroit, M 


ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 
Amer s & Wire ¢ Rockefeller Bldg 

a Oo t it i State Ste Corp. Subsid 7 
Roet Ss ( John A Trenton, N. J 


ATTENUATORS. See Resistors, Radio 


BALANCING MACHINES. See Machines, 


ft ‘ £ 





BATTERIES, Rechargeable 
I Marlbor 


i ea UC? ee Ix ( M 

AY — COILS — BEADS, Insulating t* mn 

N Form Wound Dunn, Ine... Struthers, 1821 Cherry, P ee 
0 Paper Section Star P Co., 41 Muirhead Ave., Trenton, N. J 


Bobbin Wound s a. ae 


Cotton Interweave BEARINGS, Ball and Roller 


) West 47tl Chica I!) 
116 H irg Ave., Lar 


TRANSFORMERS |g ose sun 
© your specifications ne tr. Ine... 104 _ : oe 
THE DANO ELECTRIC CO. | 2esseo% nestines corp. stamford, Coon, “c 


| 93 MAIN ST. WINSTED, CONN, |) s kf Industries, Inc., Front & Erie Ave., Philad 











BEARINGS, Bronze 

Chrysler ¢ p Amplex Div Detroit, Mict “Oilite 

Neveroil Bearing Co 17 Foundry Wakefield Ma 

Phosphor Bronze Smelting Co 2212 Washingtor Ave 
r adelIphia, Pa 


BEARINGS, Flexible. (Rubber or Substi- 
tute Combination) 
ri Product Co., 128 Commonwealtl Ave Detroit 
Micl Torflex 


BEARINGS, Needle 


McGill Mf Co., Electrical Div., Valparaiso, Ind 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co Bound Brook, N. J 

bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co Plastics Dept., Section D-35 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 
‘‘Graphex.’’ 

Randall Graphite Prods. Corp., Dept. 515, 609 W. Lake 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Broek, N. J 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilmiag 
ton. Del 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4661 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept Section D-35 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y **Lamicoid.”’ 

National Vulcanized Fibre Co Wilmington, Del 

Richardson Co., Melrose Park (Chicago), Il ‘In 
surok 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co Wilmington, Del 


BERYLLIUM COPPER. See Copper, Beryl 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 


Autocall ¢ Shelbys Ohio 
Millen Mf ( Inc., James, 150 Exchange, Malden, 
Mas 


BLOWER WHEELS. See Wheels, Blower 
and Fan 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


BLUE PRINTING MACHINES. See Ma- 


chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 
American Screw Co., Providence, R. I 

Central Screw C< 3519 Shields Ave Chicago, Il! 

Chandler Products Corp., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Driver-Harris Cé¢ Harrison, N. J 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp 198 Varick, New York, N. ¥ 
Pawtucket Screw Co Pawtucket, R. I 

Pheoll Mfg. Co., Chicago, Tl! 

Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester 
Ms as 

Ryerson & Son, In Jos. T., Chicago, Ill 

: ll Mfg. Co., 65 Mill, Waterbury, Conr 








BOLTS, Stove 

American Screw C Providence, R. I 

Central Serew Cc 3519 Shields Ave., Chicago, II! 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co New Bedford, Mass 

7 i Screw Corporation, New Britain, Conn. 
ison & Sessions Co., Cleveland, Ohio 

Natioral Screw & Mfg. Co., Clevelan Ohio 

Kalon Corporation, Dept. E, 190 Varick, N« 

Y 





Manufacturing Company, Chicago, Illinois. 
Steel Corp Cleveland, Ohio 
11 Burdsall & Ward Bolt & Nut Co., Port Chester 





Mfg. Co., 65 Mill, Waterbury, Conr 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 


Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O 


ELECTRICAL MANUFACTURING 



















ELECTRICAL CONTACTS 
by BRAININ 


The photo above shows a battery of Cold Headers at the Brainin 
plant. These precision machines produce the rivets which are used 
in electrical contacts. Brainin can supply your regular requirements 
to your specifications, in silver, platinum, palladium and their 
alloys. The making of laminated sheet and wire, bimetals, com- 
posite rivets and screws is another phase of our complete service. 
Prompt attention given to all inquiries—whether on regular require- 
ments, in reference to materials and designs for new applications, or 
for the redesign of existing products. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. $. BRAININ CO. 


rae ee od 2 ee 





Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 
Speedway Motors. 

Dependable |10V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
jobs . . . A. C., D. C., of Universal, cased or 
skeleton types, with or without back gears ... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. 

Any quantity . . . 1! of 1,000,000 on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, Ill. 



















COILS 





A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 

Paper interlayer sections — 
form wound and bobbin 
wound coils. 

| 


u 


Equipped for prompt produc- 
= tion on quantity orsmall orders. 


MAGNETIC WINDINGS COMPANY Sige ad ee 


REPRESENTATIVES 
W.A.JORDAN PARAGON SALES CO. GILBERT GISLASON A.J.LOEB SALES CO. 
295 Madison Ave., C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
New York, N. Y. 402 Cherry St., Rochester, N. Y. Cleveland, Ohio 


Philadetnhia, Pa. 


JULY 1941 
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FEATURES 


IRV-O-SLOT 


ee 


FOR STATOR INSULATION 


IRV-O-SLOT insulation of all stator windings 
in the core slots is a construction feature of 
Polyphase Squirrel Cage Induction Motors made 
by Fairbanks-Morse Company, Chicago. Protects 
the stator windings to permanently resist higher 
temperatures than those to which motors are 
subjected even under most severe operating con- 
ditions. 

IRV-O-SLOT was selected for its mechanical 
strength and toughness to permanently prevent 
contact of coils with the iron core and for pro- 
tection against electrical stresses impressed on 
the coils. 


IRV-O-SLOT is furnished in black or yellow, 
straight or bias cut Varnished Cambric bonded 
to Fish Paper or Fibrous Slot Paper with a plastic 
insulating adhesive which resists moisture and 
will not loosen or bleed. IRV-O-SLOT retains 
its flexibility permitting shaping and forming 
without separation of cambric and paper. IRV- 
O-SLOT is also offered in Resin Treated Papers, 
one or two sides coated. 


IRV-O-SLOT as a slot insulation for armatures 
and stators; as insulation between primary and 
secondary transformer windings; for insulating 
coil forms and washers, holds its shape, simplifies 
assembly, saves time, labor and spoilage losses. 


For more complete data, write Dept. 56 







==_N)@& INSULATOR CO. 
ae IRVINGTON, NEW JERSEY, U.S. A. 


PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities 


=== IRVINGTON VARNISH 






























Plastics) 
Drive Chicago I 


BRANDING, Custom (For 


Regan Brothers 180 N Wacker 


BRASS, BRONZE AND COPPER 


Americar Bras CX Waterbury Cont 

\merican Nickeloid Co 132 N Second, Peru, I 
Pre-tinished 

Baltimore Brass ¢ 1205 Wicomi Baltimore Md 

Also Tin Coated 

Bridgeport Bras ( Bridgeport Conr 

Revere Copper & Bras Inc 230 Park Ave New York 
os 

Scovill Mfg. C« t M Waterbury, ¢ 


BRASS, BRONZE & COPPER, Pre-finished 


Ameri Nicke i < 22 Second, Pe Lil 


BRIGHT NICKEL PLATING PROCESS 

see Plating Process, Nickel, Zinc 

BRIGHT ZINC PLATING PROCESS. See 
Plating Nickel, Zin 


Process, 


BRONZE BARS, Solid and Cored 


Bound Brook Oil-Less Bearing C« Bound Brook, N. J 
Bunting Bra & Bronze ( Toledk Ohi 
Johnson Bronze (¢ 70 Ss. M New Castle Pa 





BRONZE SHEETS. See Brass, Bronze and 
Copper 

BRUSH SEATERS. See Seaters 

BRUSHES, Commutator 

Becker Brothers Carbon Co 60 S 2nd Ave Cicer¢ 
Il 

General Electric Co., Schenectady, N. ¥ 

Keystone Carbon Co., St. Marys, Pa Equaload 

Morganite Brush Co In Long Island City, N. ¥ 

Pure Carbon ¢ St Mar Pa 

Superior Carbor Products In ) George Ave 
Cleveland, Ohio f 

Westinghouse Elec. & Mfg. ¢ Dept N, Ea I 


burgh, Pa 


BUSHINGS, Bronze. See Bearings & 


ngs, Bronze 


BUSHINGS, Ceramic. See Ceramics 













(added to the cost of the cord) electrical 
appliances may be equipped with 


{@ DETACHABLE CORD SETS 


~~%~—, This midget flush plus, designed for fast 
=* assembly on your production lines. Type 
a “eos YOLMP is sealed in a mounting plate for 


> riveting, eyeleting or welding. Type 902M 
fits a .725° hole. Each lead and contact in 
cord set completely insulated ir moulded 
pockets. Flush plug supplied either with 
solder tabs or leads attached 


- WRITE FOR SAMPLE 


BRONZE 
or BAKELITE 


Write for Bulletin 10 and 
Free Samples 


H. B. Sherman Mfg.4Co. 
BATTLE CREEK MICHIGAN 





Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 





BUSHINGS, Comp. 


ings & Bushings, 


and Fibre. See 
Non-Metallic 


Bear- 


BUSHINGS, Non-Metallic. 
& Bushings, Non-Metallic; 


See Bearings 


Ceramics 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stool ¢ 232 Oak, Plainwe 


CABLE, Asbestos, See 


nsulated 


Micl 


W ire & Cable, 


CABLE, Armored 





Anaconda Wire & Cable C 25 Broadway, New York 
N. ¥ 

CABLE, Heavy Duty 

American Steel & Wire Ce Rockefeller sldg Cleve 
and, O (Ur State Stee Corp liary 

Anaconda Wire & Cable Co 25 Broadway New York 
ee 

Boston Ir ated Wire & Cable Co., Dorchester, Mass 

Genera Ele ( Schenectady N Y Glyptal 

Versa 
Rockhbestos Products Corp 761 Nicoll, New Haven, Conn 
Roebling Sons Co., John A Trenton, N. J 


CABLE, Microphone, Speaker & Battery 
Alden Products ¢ 86 N. Main, Brockton, Mass 


American Stee & Wire Co Rockefeller Bldg Cleve 
land, O Unite States Steel Corp. Subsidiary 

Anaconda Wire & Cable Co., 25 Broadway New York 
_ 2 

Belden Mfg. C 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co Dorchester, Mass 

Holyoke Wire & Cable Cory 710 Main, Holyoke, Mass 

Lenz Electri Mfg ( , 17355 N Western Ave., Chi 
cago, Ill 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 Broadway, New York 
N. ¥ 

Ansonia Electrical ( 


Ansonia, Conr 
Boston Insulated 


Wire & Cable C Dorchester, Mass 


CABLE, Varnished Fabric 


Anaconda Wire & Cable ¢ Broadway, New York 
N. ¥ 

CADMIUM, Plating 

Udylite Corp 651 E. Grand Blvd., Detroit, Mict 


CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating 


CANDLES, 


Fixture. See Tubing, 
ized Fibre 


Vulcan- 


CAPACITORS. See 


Condensers 


CASTINGS, Aluminum 
Aluminum Co f Amer 


a, 2179 Gulf Bldg., Pittsburg! 

Pa 

Sco Mfg. Co., 65 Mill, Waterbury, Conr 

CASTINGS, Die 

Aluminum ¢ f America, 2179 Gulf Bldg Pittsburg! 
Pa 

American Brass ( Waterbury, Conr 

D> ( ‘ Dow! I) n 1450 } Mair 
Midland, M ‘Dowmeta Magnesium Alloy 

Pressure Castings, Ir 21500 St. Clair Ave., Cleveland 
Ohi Aluminum & Zinc 


CASTINGS, Magnesium Alloy 
Dow Chen al ¢ Dowmetal Divisior 


Dowmetal.’ 


Midland, M 
CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris ¢ Harrison, N. J 


International Nickel ¢ In 67 Wall 


New York, N. Y¥ 
Mor 


CASTINGS, Phosphor Bronze 
Bound Brook Ojil-Le Bearing ¢ tjound Brook, N. J 








r B RB e ¢ Toledo. O 
yhor e Smelting Co., 2212 Washington Ave 
iladelphia, Pa 

Scovi Mfg. < 65 M Waterbury, Conn 


CASTINGS, Round 


Pyott I & Machine ¢ 8 N. Sangamon, Ct 
ag Til 


CEMENT, Commutator 


Iceal Commutator Dresser Co., 1008 Park Ave., Syca- 
mor I 

Mica Ir ator ¢ Dept. 31, 200 Varick, New York 
x 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain ¢ Akror oO 

American Lava Corp., Chattanooga, Tenr 

Louthan Mfg. ¢ East Liverpool, O 

Star Porce ( 41 Mu ead Ave Trenton, N. J 

St rd Mfg. ¢ D. M., Chattar a, T 


CHAIN, Pull Socke 
Bead ( n Mfg. ¢ 16 Mt. Grove, Bridgeport, ¢ 


> n 
CHOKES. See Transformers 

CIRCUIT BREAKERS 

Arrow Hart & Hegeman Ele Cc Industrial Control 
Cha e s “ mut ¢ Newburyport, Mass 

Colt Patent Fire Arms Mfg. Co Electrical Div 





General Elec. Co Schenectady, N. Y 
Heinemann Circuit Breaker Co., 99 Plum 


Trenton, N. J 
Re-Cirk- It.’ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co Dept. 7-N, E. Pitts 
burgh, Pa. 

CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main trockton, Mass 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec Mfg. Co Zantam, Conn 

Iisco Copper Tube & Products, In Station M 


Cincinnati, (Mariemont) O 
Jefferson Electric Co Bellwood, Til 
Jones, Howard B 300 Wabansia Ave., 
Littelfuse, Inc i N. Ravenswood Ave 
Patton MacGuyer Co., 17 Virginia Ave 
R-B-M Mfg. Co., Div. of 
Ind 
Sherman Mfg. Co ii. B 
Specialties, Inc Bessemer 


CLIPS, Snap 


Cuyahoga Spring Co 





Chicago, Ill 
Chicago, Til 

Providence, R. I. 

Essex Wire Corp., Logansport, 


Battle Creek 
Bldg., 


Mich 
Pittsburgh, Pa 


10270 


CLOTH, Insulating 

Acme Wire Cx New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave New 
Turbo 

General Electric Co 
Merchandising Dept., 

Insulation Manufacturers 


Berea Rd Cleveland, O 


York, N. ¥ 
Section M-1126 


Bridgeport, Conn 
Corp., 565 Ww 


Appliance and 


Washington 


Bivd., Chicago, Ill 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 


N. ¥ Armatite 
Westinghouse Elec 
burgh, Pa 


CLOTH, Tracing. See 
Materials 


CLUTCHES 


Hilliard Corp., 106 W 


COIL (Coils) 
Armature and Field See Coils 
Bobbins. See Tubes, Paper 
Driers and Impregnators See Ovens 


Empire 


& Mfg. Co., Dept. 7-N, East Pitts 


Drafting Room 


Fourth, Elmira, N. Y 


Industrial 


Electromagnets See Coils 

Impregnators, Vacuum. See Ovens, Industrial 
Induction. See Coils 

Resistance See Units and Elements 

Spools See Tubes, Paper 


Winders and Spreaders See Winding Machines, Coil 


COILS 

Acme Wire Cx New 
Anaconda Wire & 
ie 

Coto-Coil Co., In 75 Willard Ave Providence, R. I 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., In Dean W., 547 W. Fulton 


Haven, Conn 
Cable Co., 25 Broadway, New 


York, 


Chicago, 


Ill 
Doyle, In James W 311 N. Desplaines, Chicago, Tl 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. 2 


Electricoil Co., Inc., 6 
General Elec. C Schenectady, N. Y 

Magnetic Windings Co 16th & Butler, 
Millen Mfg. Co., Inc 


Varick, New York, N. Y¥ 


Easton, Pa 


James, 150 Exchange, Malden, 
Mass 
Nothelfer Winding Labs.. 111 Albemarle Ave Trenton 
N. J 


Roebling’s Sons C¢ 


t John A., Trenton, N. J 
COMMUTATOR STONES & GRINDERS 


See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Acrovox Corp., New Bedford, Mass Hi Farad 
General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc P. R., Indianapolis, Ind. 
Solar Mfg. Corp Bayonne, N. J 
Sprague Specialties Co North Adams 


CONDENSERS, Fixed 
Aerovox Corp., New Bedford, Mass 
Centralab, Div. of Globe Union, Inc., 900 
Ave., Milwaukee, Wis 
General Ele Co., Schenectady, N. Y¥ 
Mallory & Co Inc P. R., Indianapolis, Ind 
Solar Mfg Corp 3ayonne, N. J 
Sprague Specialties Co., North Adams 


CONDENSERS, Variable 
Millen Mfg. Co In James, 150 
Mass. 


Mass 


East Keefe 


Mass 


Exchange, Malden, 


CONNECTORS, Solderless 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


N. ¥ 5 
Kehawke Mfg. Co., 825 Glenwood Ave Minneapolis, 
Minn. 


CONNECTORS, Wire 
Alden Products Co., 186 N. Main 

Anaconda Wire & Cable Co., 25 
N. Y 


Srockton, Mass 
Broadway, New 


York 


Dante Elee. Mfg. Co., Bantam, Conn. 

General Elec. C¢ Section Q-1127, Appliance & Mer- 
chandise Dept Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more Il 

Iisco Copper Tube & Products In Station M”’ 


Cincinnati, (Mariemont) O 
Jcnes, Howard B., 2300 Wabansia Ave 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 
Sherman Mfg. Co H. B., Battle Creek, Mich 


CONTACTORS, Magnetic. See 
CONTACT POINTS. See Points, 
CONTACTS, Carbon and Graphite 


3ecker Brothers Carbon C« 3450 S. 52nd Ave., Cicero, 
I 

Morganite Brush Co Inc., Long 

Superior Carbon Products, Inc., 
Cleveland, Ohio. 


CONTROLLERS, Motor 
See also Rheostats Motor Control.) 
Allen-Bradley Ce 1309 S. First 


Chicago, Ill 


Relays. 


Contact. 


Island City, N. Y¥ 
9115 George Ave., 


Milwaukee, Wis 


American Gas Accumulator Co., Electrical Div., Eliza- 
hetl N a 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 


ELECTRICAL MANUFACTURING 
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FOR prectston TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 





HAYDON MANUFACTURING CO., INC. 


eT SAL Pee ea stat: 


- Davis-Made ° 
TIE a i pe 


INDIVIDUALLY DESIGNED 


Send your specifications today! Our engi- 
neers will submit the correct design, and_our 
low prices will save you money. 





Davis-Made Solenoids are unsur- D 
passed in quality and giants in DWD 


performance. Prompt deliveries. 





Write today for catalog. 


i DEAN W.DAVIS & CO.,INC. 
CHICAGO, ILL. 


5347 W. FULTON ST. 


COILS FOR EVERY FLECTRICAL PURPOSE 












Leach 
RF Relay 


Glazed #196 AISIM:g 
insulation. 
Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 
Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 
All circuits are above 
ground. 
Either AC or DC input, 
as required. 
Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 

LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Bivd. 15 East 26th St. 
Chicaco, Illinois Los Anceles, Calif. New York. N. Y. 
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Speed Up 
Production Testing 
Laboratory Facilities 


ac (riper) 
AMPERES 
nse eee A d | 5 7 0 
MAKING “6 0 e 
. A.C. AMMETER 


plus 


NEW CURRENT 
TRANSFORMER 


Model 670 is a Handy, Compact, Easily Portable little tester 
with wide uses in countless fields. Self-contained current trans- 
former permits measurements on these ranges: 0-1; 0-2.5,; 0-5, 
0-10; 0-25. Ac Amperes. (For use on 60 cycles). Large 314” 
Meter carries RED.DOT Lifetime Guarantee. Red Molded Case 
with Ivory Panel . . . Dealer Net. . . $9.90. 
Model 125-T transformer can be used with Model 670 
or with any 5 Amp. instrument to give a full complement 
of ranges (Six in all — Maximum 250) for commercial 
current measurements .. . Dealer Net . . . $23.34. 
Model 100-T Donut Transformers provide three ranges 
in —— or any 5 Amp. meter... Dealer Net 










Write for Catalog—317 Harmon Avenue 


Simms eae meses ii lee beet) a pee 
CG Li 


HAVE YOU TRIED THE NEW 
cm ILsco Lue? 


os S Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 








































FOR ELECTRICAL | 
MANUFACTURING | 


Allen Hollow Screws, made | 
from special -analysis alloy 
steel (ALLENOY ) scientifically 
heat-treated and precision 
threaded, hold parts together 


with a grip that defies vibra- 
tion. Hollow Set Screws in size 
No. 4and up. Socket Head Cap 
Screws in size No. 2 and up. 
| Call on your local Allen Dis- 
| tributor for samples and 
accommodating service. 


THE ALLEN MANUFACTURING COMPANY 
ee laiiele- PS aiid ee 



























Chase-Shawmut Co., 


Newburyport, Mass 
Colt’s Patent Fire Arms Mfg. Co., 
Hartford, Conn 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Il. 

General Elec. Co., Schenectady, 

Heinemann Circuit Breaker Co., 

Ward Leonard Elec. Co 

Westinghouse Elec 
burgh, Pa 


CONTROLS, Electronic 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


Electrical Div., 


N. ; 

99 Plum, Trenton, N. J. 
34 South, Mt. Vernon, N. Y. 
& Mfg. Co., Dept. 7-N, East Pitts 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
3arber-Colman Co Rockford, Ill. 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co Bellwood, Ill. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 


Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich “*‘Metrick.’’ 

Spencer Thermostat Co. 107 Forest Attleboro, Mass 
(Low Voltage.) 


Westinghouse Elec 
burgh, Pa 


& Mfg. Co., Dept. 7-N, East Pitts 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Synchronous. See 


wis 


Motors. 


Contains 


\ | ENGINEERING 
DATA 


ans SELECTOR 
CHARTS 


Ask for this 
Valuable catalog 


L-R 


Non-Lubricated 





cornees MEMOS Sen : 


FLEXIBLE COUPLINGS 
if 


SPECIALISTS IN GEAR AND 
Se ee 


LOVEJOY FLEXIBLE COUPLING CO. 
KY 5020 W. Lake St., Chicago, Illi. 





Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 

specifications and get our 

prices on your require- 
St erea sr ments. 


at MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 


ae 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 
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COPPER, Beryllium 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER SHEETS. 
Copper. 


See Brass, Bronze and 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Cc 1205 Wicomico, Baltimore, Md. 


COPPER, Tin Coated. See Brass, 
and Copper. 


3ronze 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; 


Flexible Leads; Wire 
Insulated 


Alden Products Co 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Driver Co.. Wilbur B., Newark, N. J 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co Section Y-1126. Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y¥ 


R-B-M Mfg. Co., Div. of Essex Wire Corp 


Logansport, 
Ind 


CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., 
Clarostat Mfg. Co., Inc 285 N 
General Elec Ce Q-1127 
Dept Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke 


Ohmite Mfg. Co 4804 W. Flournoy, Chicago, Ill 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 


Dorchester, Mass 
Sixth, Brooklyn, N. Y. 
Appliance & Merchandise 


Mass. 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N a 

Leuthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., 
“‘Thermolain,’’ ‘‘Lavolain.’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Trenton, N. J. 
‘*Lavite.”’ 
COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. 
tronic; Tachometers. 


See Controls, Elec- 


COUPLINGS, Flexible 

Continental-Diamond Fibre Co., Newark, Del 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 
Guardian Utilities Co., 212 E. Michigan, Michigan 


City, Ind 
Harris Products Co., 5428 Commonwealth Ave., Detroit, 
Mict 


Hilliard Corp., 106 W. Fourth, Elmira, N. Y 

James Mfg. Co., D. O., 1120 W. Monroe St, Chicago, 
Til. 

Lord Mfg. Co., Erie, Pa 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago 
Nl 


Richardson (Cc Melrose Park (Chicago), Il. 


Torrington Mfg. Ce Torrington, Conn 
CUPS, Oil and Grease 
Gits Bros. Mfg. Co 1840 S. Kilburn Ave., Chicago, 


Til. 
Hunter Pressed Steel Cc Lansdale, Pa 
Speedway Mfg. Co., 1828 S. 52nd Ave 
Trico Fuse Mfg. Co., Milwaukee, Wis 


CUTOUTS 


Chase-Shawmut Co., The 
mut.”’ 


DIALS 
Millen Mfg. Co., Inc 
Mass 


Cicero, Tl. 


Newburyport, Mass ““Shaw- 


James, 150 Exchange, Malden, 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, I 


DIALS, Metal 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 

DIES AND MOLDS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

DOWEL PINS. See Pins, Dowel. 

DRAFTING ROOM MATERIALS 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints. ) 

Post Co., Frederick, 3635 N 


Hamlin Ave., Chicago, Tl] 


DRIVE SCREWS. See Screws, Self-Tap- 


ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Master Electric Co., Dayton, O. 





DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2071 Curtis, Middetown, Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Stee] Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ml. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos T., Chicago, Il. 


ELECTRONIC CONTROLS. 
Electronic. 


See Controls, 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise 
Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


Dept., 


ENAMELS. See Finishers. 
ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 


Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


EYELETS 

American Brass Co., Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 

Royal Metal Mfg. Co., 194 N. Michigan Ave., Dept. C, 
Chicago, Ill. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


Dept. G26, 600 S. Michigan 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Ine., Glenville, Conn 

Felters Co., Inc., 210-E South St., Boston, Mass. 
Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y 
Western Felt Works, 4027 Ogden Ave., Chicago, Il 


FERRULES 


American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
oe 

tevere Copper & Brass, Inc., 230 Park Ave., New York, 
| a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio 


densers. 


Interference. See Con- 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
**Vulcoid.’’ 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Ms 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” ‘*Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
*‘Fyberoid,’’ ‘‘Ohmoid.’’ 


Wilmington, Del. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. Y. ‘‘Polymerin.’’ 

Egyptian Lacquer Manufacturing Co., 
ter, New York, N. Y. 

Maas & Waldstein Co., Newark, N. J. 

New Wrinkle, Inc., Dayton, Ohio. 


Rockefeller Cen- 


*‘Coprene.’’ 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
oY 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


FLEXIBLE RESISTORS. 
sistance Line. 


See Cords, Re- 


FLUORESCENT SOCKETS. 
Lamp. 


See Sockets, 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Arnessen Elec. Co., 116 Broad, New York, N. Y. 

Chase-Shawmut Co., Newburyport, Mass. ‘‘Shawmut,’’ 
‘‘Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, III. 

Littelfuse, Inc., 4753 N. Ravenswood Ave., Chicago, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant 
ark.”’ 


ELECTRICAL MANUFACTURING 

































‘’Doctor’s Orders’’! 


OUR customer is always the ‘“‘doctor’’ when it comes to 
carrying out orders for springs and screw machine products. 
Our engineers make certain that he receives as nearly a 
technically perfect job as modern machinery and long 
experience can produce. As a result, Peck Service has 
enjoyed a steady increase in demand since its inception 
a generation ago. 


WRITE FOR CATALOG 


of Peck Springs and Screw Machine Products, plus technical 
data of much value to your designers. Please write on 
your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 










THIS NUT HOLDS TIGHT 
ON THE BOLT... because its 


non-metallic locking collar elimi- 
nates all thread play with a resilient 
yet positive grip. » Write for 
explanatory folder. 


8s. 
nd. 
or 


‘$8. 
rt, 
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ELASTIC STOP NUT 
CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 















SELF-LOCKING 


m NUTS 


JULY 1941 
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QUALITY IS BEING MAINTAINED 
AS PRODUCTION INCREASES 


* During pressure times such as now exist in this 
important industry of steel, adherence to exacting 
specifications while meeting greatly increased ton- 
nage requirements, demands exceptional vigilance. 
Despite proven strip producing equipment and 
thoroughly experienced personnel, CMP is on 
constant guard against any lowering of standards. 
CMP has maintained, and are determined to 
continue to maintain, capacity production of 
Precision Cold Rolled Strip Steel. There will be 
no “let-down” in quality or tonnage. 

We want our customers to know that in the 
production of defense equipment, they can still 
rely on the characteristics generally identified with 
CMP strip. Accuracy to gauge and uniformity of 
physical properties, so important on some defense 
items, will still be found in all grades of CMP 
Cold Rolled Strip Steel. 









THE COLD METAL 
PROCESS CO. 


Youngstown, Ohio 


INSULATION 


VARNISH 
MICA 
FIBRE 


“TUBING or 
SLEEVING 








VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd N05 Leoder Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOUS © PEORIA 
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Especially 
where well 
essential. 
These electric irons can be 
used on both AC and DC cur- 
rent, and are wound for voltages 
from 105 to 240. Tips are plug 
type, easily removed for replace- 
ments. Ample heat for fast 
work; rugged construction. One 
piece heavy gauge steel case, 
mounted element, positive grip 
handle. Metal stand supplied 


suitable for use 
balanced tools are 


INDUSTRIAL 
SR ALLS 
Witt BS 


Write for bulletins 
describing the com- 
plete ESICO line. 


with each tool. 


ELECTRIC SOLDERING IRON CO., INC. 





DEEP RIVER 


CONNECTICUT 


VARNISH CAMBRIC TUBING, 
SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


NEW ALL-PLASTIC 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
W rite for Latest Catalog 


























Type T2 Unit 


The shell is molded in the same color 
to prevent error in replacement 
G.E. 24 volt slide-base 


as the lens-cap 
furnished with a 


lamp, (.038 amp.) used 
with a series resistor assembly for operation on 
voltages up to 440 five different colors 
brilliant 180 degree visibility overall diameter 
Nagle low in cost 


Distributed nationally by 


THE GRAYBAR ELECTRIC co. 


H. R. KIRKLAND CO., Morristown N. 






IW GY iis Cp rw 


N ALCO DRITHERM 


Carbon Filament Lamps » 
Best For Infra-Red Ray Drying 

Nalco Dritherm Lamps are the 

carbon filament type... proved for 


vears in therapeutic and indus- 

ple trial fields. Insist upon Dri- 
Oe Lo, ng therm Lamps made only by 
INFRA-RED 


Nalco, St. Louis. 
DRITHERM 























Write for descriptive literature. 


North Pmerican Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 
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FUSES, Potential 


Littelfuse, Inc., 4753 N. Ravenswood Ave., Chicago, Ill. 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd 
Philadelphia. Pa. 


GEARS AND PINIONS, Metal 


, Olney P. O., 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Il} 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Perkins Machine & Gear Co., Springfield, Mass 

Thompson Clock Co., H. C Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., 
Formica Insulation Co., 4661 
cinnati, O 

Gear Specialties, Inc., 2650 W. 


Newark, Del 

Spring Grove Ave., Cin 

Medill Ave., Chicago 

General Elec Co Plastics 
Plastics Ave Pittstield, Mass 

James Mfg. Co., D. O., 1120 W 

Mica Insulator Co., Dept. 31, 200 
N. Y¥ Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co Springfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
Ohmoid.”’ 


GEAR MOTORS. 


Dept Section D-35 1 
Fabroil Textolite 
Monroe, Chicago, Ill 

Varick, New York, 


Wilmington, Del 


See Motors 
GEAR STOCK, Laminated. 


See Plastics, 
also Gears & Pinions, 


Non-Metallic. 


GENERATORS. 
Generators. 


See Motors, 


also Plating 


GLASS 
See also, Tubing 
Corning Glass Works, 


GLASS-FIBRE 


Owens-Corning 
Fiberglas 


GLUE POTS. 


& Sleeving, 
Insulation Div., 


INSULATION 


Fiberglas Corp., 


Saturated. 
Corning, se 


Toledo Ohio 


See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 

GUARDS LAMP, Portable 

McGill Mfg. Co., Electrical Div. Valparaiso, Ind 


GUMMED PAPER. See Gummed. 
HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., 
phia, Pa 


Paper, 


Philadel- 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See U 
Elements, Resistance Heating. 


nits and 


INSTRUMENTS, Drawing 
Pest Co Frederick, 3635 N. Hamlin Ave., Chicago, Ill 


INSTRUMENTS, Laboratory Standard 
DeJur-Amsco Corp., Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., 
General Elee. Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2531 N. Broad, 


Chicago, Ill 


Philadelphia, Pa 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y 

Simpson Elec. Co 5200 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co., 316 Harmon Ave Bluff 
ton, O 

Weston Elec!. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N 


Westinghouse Elec 
burgh, Pa 


. & Mfg. Co., Dept. 7-N, East Pitts 


INSTRUMENTS, Portable and Switchboard 


DeJur-Amsco Corp., Shelton, Conn. 


General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Elec. C« 5200 Kinzie, Chicago, Il 

Triplett Elecl. Instrument Co., 316 Harmon Ave., Bluff 
ton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 


burgh, Pa 


INSTRUMENTS, 
Tachometers. 


Speed Indicating. See 


INSULATION (Insulating) (Insulators) 
seads See Beads, Insulating 

3ushings. See Ceramics. 

Ceramic. See Ceramics 


Cloth See Cloth, Insulating. 
Composition. See Plastics 
Compounds See Varnish, Insulating; also Wax and 


Compounds 


Fibre. See Fibre, Vulcanizer; also Plastics. 
Fibre Glass. See Glass-Fibre Insulation 
Lava See Lava. 


Mica See Mica. 
Molded See Plastics 





Paper See Paper, Insulating 

Phenolic Fibre See Plastics 

Plastics. See Plastics 

Porcelain See Porcelain 

Slot. See Paper, Insulating; also Cloth, 

Tape See Tape 

Tubing See Tubing, 
ing, Laminated 
Fibre 

Varnish See Varnish, Insulating 

Vuleanized Fibre. See Fibre 

Wax. See Wax and Compounds 


Insulating 


Varnished 


Fabrics; also Tub 
Phenolic ; 


also Tubing, Vulcanized 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn 
**Esico.”’ 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co 1008 Park Ave., Syca 


more, Ill 
Stanley Tools Division of the Stanley Works, 
tain, Conn 
Sta-Warm Elec. Co., 565 N 
Trent Co., Harold E., 619 N. 
Vulean Elec. Co., Lynn, Mass 
Wiegand Co., Edwin L., 7530 Thomas Bivd., 
Pa. ‘‘Chromalox."’ 


New Bri 


Chestnut, 
54th St., 


Ravenna, O 
Philadelphia, Pa 


Pittsburgh, f 


KITS, Assembly 
(for electronic and electro-mechanical 
R-B-M Mfg. Co Div. of Essex Wire Corp 
Ind 


applications 
Logansport 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Tl 

Imperial Molded Prods. 
cago, Ill 

Kurz Kasch, Inc., 


Corp., 2921 W. Harrison, Chi 


Dayton, O bi 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, < 
Mass u 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill! ie 
LACQUERS. See Finishes 
LAMINATED PLASTICS. See Plastics y 
LAMINATION DIES. See Dies & Molds 
LAMPHOLDERS. See Sockets. 
LAMPS, Incandescent 

Standard, Miniature, Tubular and Infra-Red 
General Elec. Co., Lamp Dept.. Nela Park, Cleveland, 0O. 
Herzog Elec. Co.. 6 Varick, New York, N. Y. 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 

Ave., Long Island City, N. Y¥ 
North American Elec. Lamp Co., 1082 Tyler. St. Louis 

Mo ; 
LAMPS, Ultra-Violet : 
General Elec. Co Lamp Dept., Nela Specialty Div 

419 Eighth, Hoboken, N. J 
LAVA 
American Lava Corp., Chattanooga, Tenn ' 
Steward Mfg. Co., D. M., Chattanooga, Tenn Lavite : 
LEADS, FLEXIBLE. See Flexible Leads "4 


LETTERING EQUIPMENT 
Post Co., Frederick, 3635 N. Hamlin Ave., Chicago, Il 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Broekton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y¥ 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 
Ave., Long Island City, N. ¥ 

Kirkland Co.. H. R.. Morristown. N. J 

R-B-M Mfg. Co., Div. of Essex Wire Corp 
Ind 





12-19 Jackson 


Logansport 


LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. 
Lock Washer. 


See Screws, 


LOCK WASHERS. 
and Spring. 


See 


Washers, Lock 


LUGS, Copper 


Chase-Shawmut Co Newburyport, Mass § 
Dante Elec. Mfg. Co., Bantam, Conn 1 


Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more. Tl 
Ilseco Copper Tube & Products, Inc Station M 
Cincinnati, (Mariemont) O ; é 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, 0 > 
Patton-MacGuyer Co., 17 Virginia’ Ave Providence 4 
| 4 
Sherman Mfg. Co., H. B., Battle Creek. Mich e 
MACHINE SCREWS. See Bolts, Nuts & ft 
Screws, Machine. fi 


MACHINE TOOL DRIVES. See 
Machine Tool. 


Drives, 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E 
ison, Wis 

Olsen Testing Machine Co 
delphia, Pa 


Washington Ave., Mad 





Tinius, 580 N. 12th, Phila 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept. E 
Chicago, Ill. 


2145 Lexington, 


. 


MACHINES, Impregnating 
Stckes Machine Co., F. J., 5996 Tabor Rd 
Philadelphia, Pa 


Olney P. O., 


erode at othe a+ 


MACHINES, Numbering 
Numberall Stamp & Tool Co, Inc., 
Staten Island, N. Y 


Huguenot Park, 


ELECTRICAL 


MANUFACTURING 





the facts prove... 
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The wide range of types and sizes in stock or special units make 


Molds it easy to fit your exact needs. Send us your specifications. 


OHMITE MANUFACTURING COMPANY 
4804 Flournoy Street ¥ Chicago, U. S. A. 
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aes §6| 6 JONES No. 140 SERIES TERMINAL STRIPS 


TLE LILY 


No. 1075 Fer 3 AG Let LITTFLFUSE Help 
Fuses, Meets Under- You Select the Right One 
writers’ require- 
ments. Toolandfin- All the durable elements you 
ger operated types. need in a fuse post can be had 

in one of the many types man- 





140 
3/4” w. x 13/32” 















i ufactured by LITTELFUSE h., 2to 21 terminals ’ S 
Yiv., 410 (Only a few of the dozens 5 40 x 3/16” screws. ay 8" w. x 1/2 142 
' made by Littelfuse are shown é a fy Po pone a ee 
Jackson _ here.) Better products, more - ——— 1-5/16" w. x 5/8 
J customer satisfaction, more h., 2to 17 terminals 
No. 1213 A’rcraft Type with finger sales, less production troubles 8 32 x 5/16" screws, 
operated knob. follow. Many types standard Ample space on sides between barrier strips for engraving numbers or 
Limit and stocked: specialsdesigned. designations in white. Barrier strips not only make a long leakage path but 
" Write, outlining requirements prevent direct shorts from frayed wires at terminals. Three larger sizes 
Trews —chances are Littelfuse has now available —Nos. 150, 151 and 152. Solder or screw terminals. 
No. 1062. For already made a fuse post that Write for new Catalog No. 11. 
— 1074 panel use. Has © wae meet them—and send 
Lock eter Post pear! knob. or catalog. Ow Oo S 
LITTELFUSE INCORPORATED H ARD B. JONE 
2300 WABANSIA AVE. CHICAGO, ILL. 
4753 N. RAVENSWOOD AVE., CHICAGO, ILLINOIS 
Syca aN aI SI ET SS Rr 


wg BATTERY PROBLEM? ee ee 


@ Wheat Non-spillable recharge- Designed for each application. 
uts & | able batteries 
Unequalled electrical output within 

Also: 

weight and size specifications. 
Vest pocket sizes and upwards Motor- 
Over 25 yearsspecialists in miniature Generators. 
and small batteries 


sas ‘ ™ Illustration shows Wheat Battery 
as 3 ‘ designed and manufactured for Dynamotors. 

me ©=©Hearing Aid Instruments. Simple 

ee ee = ©=6individual or multiple chargers 


supplied ELECTRIC SPECIALTY CO. 


nee e KOEHLER MFG. COMPANY 913 SOUTH STREET, STAMFORD, CONN. 


2a RNs RRENER NS HU ee 
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Converters. 
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SIGNAL, 
SPECIAL, 
INDICATOR 


of highest orev its 
Meco e leet) 
to 250. We invite 
inquiries from 
manufacturers. 


. HERZOG ‘<== 
MINIATURE LAMP WORKS 


ie Established 1911 


LONG ISLAND CITY 


Our engineering staff 


SOLDERLESS 
AND 


SOLDERING 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 


For Stamping 
Metal Parts, 
Name Plates. 


etc. 


Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 


TRICO OILERS 


WORRY 





SAVE TIME 






NEW —MODERN — STREAMLINED 
UNBREAKABLE 


e They modernize 
equipment 
e Give that 


feature 


cation 








eutral (pH7) 


coils, reactors 
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NEW YORK 


your problem 













added sales 


e Reduce selling resistance 
e Guarantee proper 


e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. 


NEUTRELEC 


High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 
For manufacturers of small e 
and paper 
MADE BY 


a a 


PHILADELPHIA, PENNSYLVANIA 








MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y¥. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
(Cicero P. O.) Chicago, Ill. 


MACHINES, Screwdriving 
Henry Carlander, 525 W. 146th St.. New York, N. Y 
Detroit Power Screwdriver Co., 5369 Rohns Ave., De- 
it, Mict 
Stanley Tool Div. of the Stanley Works, New Britair 
Cont 


ees seca ng 
Olsen Testing hine ¢ Fini 580 N. 12th, Phila 
lelphia, Va 


MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium 


MAGNETOS 

Fairbank M & Co., Dept. G26, 600 So. Michig 
Ave Chicago, Ill 

MAGNETS, Lifting 

I 4 ( 1 Winding ( 2731 Saunders, Camder 
N J So 

Nothelfer Winding Labs 111 Albemarle Ave Trentor 
N. J 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

MAGNETS, Permanent 

General Ele Co Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co 65 Mill, Waterbury, Conn 


MELTING POTS AND LADLES. See 


Pots & Ladles 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 


METAL, Thermostatic 

taker & Co., Inc., 113 Astor, Newark, N. J 

‘ S. Brainin Co 20 VanDan New York, N. ¥ 

Callite Tungsten Corp., 547-39th, Union City, N. J 
Callifiex 

Chace Co Ww. M 1608 Beard Ave., Detroit, Mict 

Dole Valve Co 1901 Carroll Ave., Chicago, Il 

General > Div. of Metals and Controls Corp 34 
Forest Attleboro Mass Truflex 

Wilson Co., H A. 105 Chestnut, Newark, N. J 


METALS, Colored. See Metals, Pre- 
finished. 








METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
( Sheets, Strips, Wire 

American Nickeloid Co 1322 N. Second Peru Ill 
ickeloid,’’ ‘‘Tint-Metal.’’ 

Thomas Steel Co., Warren, O 






METALS, Pressed Powder 


Gibson Ele 8349 Frankstown Ave., Pittsburg! 21 





‘Inc., P. R., Indianapolis, Ind 
METERS. See Instruments 





MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

Continental-Diamond Fibre Co., Newark, Del Mica 
bond.’”’ 

General Elec. Co., Section Q-1127 Appliance and Mer 


chandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 


Blivd., Chicago, Ill 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. Micanite.’’ 

New England Mica Co., Inc., Waltham —_ **Y-27 
Richardson (Cx Melrose Park (Chicago 

Westinghouse Elec. & Mfg. Co., Dept tN East Pitts 
burgh, Pa 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers 
N. ¥ 


Callite Tungsten Corp., 457-39th, Union City, N. J 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mc- 
tor. 


MOTORS 

(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue 

Alliance Mfg. Co Dept. H, Alliance, O 

Baldor Elec. Co 4351 Duncan Ave., St. Louis, Mo 

Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Century Electric Cc 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y 

Delco Products, Division General Motors Corp., Dayton 
Oo 


Dumore Company, Dept. 101-G, Racine Wis 
Eicor, Inc 1062 W. Adams, Chicago, Il 


Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. G-26, 600 S. Michigan 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O 

Hans Mfg. Co., Princeton, Ind. ‘‘Synchron."’ 

Haydon Mfg. Co., Inc., Forestville, Conn 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Imperial Elec. Co., Akron, O 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill 

Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, II 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd Cleve 
land, O 

al Elec. Co., Menominee, Mich 

Smith Mfg. Co., In F. A., 409 Davis, Rochester, N. Y 





Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il 

Wagner Ele Corp 6400 Plymouth Ave., St. Louis 
Mo 

Wesche Elec Co B \ Dept 03, Cincinnati, Ohio 





Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


MOUNTINGS, Rubber 

Harris Products Co., 5428 Commonwealth Ave., Detroit 
Mich 

Lord Mfg. Co., Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio 


NICKEL 
Driver-Harris (C« Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. ¥ 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co 1205 Wicomico, Baltimore, Md 

Driver Co.. Wilbur B Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Htoskins Mfg. Co., Detroit, Mich 

Mallory & Co., Inc., P. R., Indianapelis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Phe 

Scovill Mfg. Co 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

NUMBERING MACHINES. See Machines, 
Numbering 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Hl 
sso saa Corp., Dept. E, 190 Varick, New York, 


OHMMETERS. See Instruments 

OIL SEALS. See Seals, Oil 

OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Tl 

Tricc Fuse Mfg. Co., Milwaukee, Wis Opto-Matic,”’ 
Levomatic,”’" ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 





OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing. Mold Baking 

General Electric Co., Schenectady, N 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wis« Kimpak"’ Crepe 
Wadding. ) 


PAINT. See Finishes. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co.,, 1752 Waveland Ave., 
Chicago, Ill 


PAPER, Gummed 


Paper Manufacturers Co.. Philadelphia, Pa Neutrelec.”” 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo.’”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Cont inental Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-112 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Ill. 

Kimberly-Clark Corp., Neenah Wis Kimsul—for 
Thermal insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 
Campbellite,”’ “‘C-F,’’ ‘‘Peerless.”’ 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill : 
— Insulator Co., Dept. 31, 200 Varick, New York, 
=z 


National Vuleanized Fibre Co., Wilmington, Del. 


ELECTRICAL] MANUFACTURING 
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peor lights often perform 
important functions. Whether 
used for illumination or signals 
on airplane instrument panels, 
radios, on electrical equipment 
and appliances of many kinds, 
they must operate with 
unfailing regularity! That's 
why so many of America's 
leading electrical manufacturers 
depend upon DRAKE for the 
Assemblies they need. Pre- 
cision built in large volume, 
to highest standards, they serve 
faithfully for years. Special 
designs or standard units in 
large variety. 


PILOT LIGHT 
ASSEMBLIES 





Ask for Our Catalog! 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 


Why Powde 
for Electrical 


——fjibsilo 


ELECTRICAL CONTACTS 
Gibsiloy electrical contact material, 
a f “2 

produced by means of powder on he 

‘ ‘ al {5 
metallurgy, combine metals which a — AS & 
cannot be combined by other X 
methods. The resulting materials a 
combine the desired characteristics Ny 
of the constituent elements. With $ os 
Silver as the principal ingredient, & e 


high electrical and thermal con- ee e j 
ductivity and low contact resistance ~~ ny . } ~ 
are assured, while the following Se ASS 
properties may be added as desired: 


TOUGHNESS, HARDNESS, and LONG LIFE—by the addition 
of Nickel. 
NON-WELDING CHARACTERISTICS—by the addition of 
Graphite (a non-fluxing element), or Molybdenum or Tung- 
sten (metals with high melting points). 
Gibsiloy is highly ductile—consequently can be supplied in almost 
any shape desired. Write for Catalog C-10 containing complete 
ae on GIBSILOY Electrical Contacts and contact ma- 
terials. 


SUT FT PF FV 7, 
pibsiloy 
Aid Add AA LOS 
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Gipson Ecectric COMPANY 


8349 Frankstown Ave.. Pittsburgh. 







(21) Pa. 








Pick The Motor First! 


DESIGN YOUR PRODUCT 
AROUND SYNCHRON “600” 













HMODEL 600} 


R.P.AE ioc) 






CS ' 
SZ 
. te a 
Tiny S\ Zmer 
Design your product around the SYNCHRON ‘600”’ 
Self-Starting Timing Motor! 


This tiny—but powerful timing motor offers you many 
advanced features! Size—only 2°1” in diameter x 1716” 
deep. Speeds—1 to 60 RPM, either clockwise or counter- 
clockwise in all voltages and cycles. Power—pulls up to 
8 oz. direct load continuously at 1 RPM. Efficiency— 
tested in temperatures from 40° below to 140° above zero. 


SYNCHRON “600” is regularly equipped with 10 tooth- 
54 pitch or 10 tooth-48 pitch pinions, or with a solid shaft 
'<” diameter x *s” long. Lifetime lubrication, steel pinions, 
brass gears, double bearings, music wire shafts are other 
features that assure smooth operation plus rugged strength! 


If you want to build a better product—here's how you can 
do it. Start with SYNCHRON ‘600"’—then design your 


product around it! 


THE NAME “SYNCHRON” IS YOUR GUARANTEE 
OF PROVEN DEPENDABILITY! 


SYNCHRON Timing Machines — powered by the SYNCHRON 
600" Timing Motor—will give you powerful, accurate control in 
many timing applications. Our engineers will gladly assist you with 
your timing machine and motor problems. Write for information and 
descriptive literature today! 





ee SYNCHRON 


HANSEN MANUFACTURING CO. 
PRINCETON INDIANA 
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PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico, 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris Co., Harrison, N. J 

Phospher Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 
N > 


Baltimore, Md 


230 Park Ave., New York, 


} Y 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N 5 

Weston Elec]. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.”’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Abiberg Bearing Co., 3030 W. 47th St., Chicago, II. 

Fafnir Bearing Co., New Britain, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc.. Front & Erie Ave., Philadel- 
phia, Pa. “‘Rubber Flex.”’ 


PILOT LIGHTS. See Lights, Pilot. 
‘ 


PINIONS. See Gears & Pinions. 


PINS, Assembly 

Grocv-Pin Corp, 411 Kerrigan Ave., Union City, N. J. 

PINS, Cotter 

Hubbard Spring (Cc M. D 
Mich 


569 Central Ave Pontiac, 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 

Alden Products Co, 186 N 

American Insulator Corp., 
(Cold Molded. ) 

Auburil Button Works, Inc., Molded Plastics Div., Au 
burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 


Main, Brockton 
New Freedom, Pa. 


Mass 
**Aico."* 


Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilecto.”’ 
“‘Dilophane,”’ ‘‘Celeron.’’ 
Dow Chemical Co., 1450 E. Main, Midland, Mich 


Durez Plastics & Chemicals, Inc., 163 Walck Road, North 
Tonawanda, N. Y. 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O. 

General Elec. Co., Plastics Dept Section D-35, 1 
Plastics Ave., Pittsfield, Mass Textolite.”” 

General Industries Co., Molded Plastics Div., Olive & 
Taylor Sts., Elyria, O 

Imperial Molded Prods 
cago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chicago, 
Ill 

Irvington Varnish & 


Corp., 2921 W. Harrison, Chi- 


Insulator Co., 


Irvington, N. J. 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS ere produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


LECTReK 





Vitreous Enameled 
RESISTORS _ ae 


Made for long, dependable 


tapped and adjustable types. 
Write for samples; no obli- | 
gation. ' 


+ + + + 


se A ee ee ee 2 
CHICAGO (CICERO P.O.)ILL. 


LECTROHM, 
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service. Gg 
More Economical to buy and | 
to use. 

Complete range of fixed, 


Kurz-Kasch, Inc Dayton, O 
Macallen Co.. 16 Macallen, Boston, Mass 
Co 


Mica Insulator Dept. 31, 200 Varick, New York, 
a “Lamicoid 

Monsanto Chemica! Co., Plastics Div., Springfield, Mass 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe 
nolite.’ 

Richardson Co., Melrose Park (Chicago), Il Insurok 


Rostone Corp Lafayett¢ Ind 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N 
burgh, Pa 

Wilmington 
**Ohmoid.”’ 


PLATES, Carbon Resistance 

— Brothers Carbon Co., 3540 S 
ll 

Morganite Brush Co., Inc., Long Island City, N. Y 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio 

Trent Co., Harold E., 619 N. 5th 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 175 
Chicago, IIL. 


PLATING GENERATORS 

Eicor, Inc 1062 W. Adams, Chicago, Il 
Electric Specialty Co., 213 South, Stamford, Conn 
General Elec. Co., Schenectady, N ; 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1127 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Bivd., Detroit, Mich. 


East Pitts 


Fibre Specialty Co Wilmington, Del 


52nd Ave., Cicerc 


Philadelphia, Pa 


92 Waveland Ave., 


PLATINUM. See Points, Contact. 
PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Belden Mfg. C« 4633 W. Van Buren 

General Elec. C« Section Q-1127 
chandise Dept., Bridgeport, Conn 


PLUGS, Expansion 


Chicago, Il] 


Industrial Control 


Chicago, Ill. 
Appliance and Mer 


Hubbard Spring (C« M. D 569 Central Ave Pontiac 
Mich. 

PLUG & CORD SETS 

Alden Products C« 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 
Belden Mfg. Cc 4633 W. Van Buren, 
General Elec. Co., Section Q. 1127 
chandise Dept Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, 


Chicago, Il 
Appliance and Mer 


Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago. III. 
Howard B., 2300 Wabansia Ave., Chicago, II. 


PLUGS & SOCKETS, Multiple Contact 


Alden Products (C¢ 18} N. Main, Brockton, Mass 
Guirdian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 
Jones, Howard B., 2300 Wabansia Ave.. Chicago, Il. 
POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special Al- 


loys 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers 
NY 

taker & Co., Inc., 113 Astor, Newark, N. J 

c. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
oO 


Fansteel Metallurgical Corp North Chicago, II 





General Plate Div. of Metals and Controls Corp., 34 
Fores Attlebcro, Mass 

Gibson Electrie C¢ 8349 Frankstown Ave., Pittsburgh 
(21), Pa ‘‘Gibsiloy.’’ 

Mallory & Co., Ir P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenr 


Colonial Insulator Co.. 937 Grant. Akron, O 
Imperial Porcelain Wks., Inc., Trenton, N. J 
Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 
National Porcelain Co., Trenton, N. 


Porcelex.’’ 


N. J. Porcelain Co., Trenton, N. J. 
Square D Co Detroit, Mich 
Star Porcelain Co 41 Muirhead Ave Trenton, N. J 


Nu_ Blac ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ 
Steward Mfg. C« D. M., Chattanooga 
Universal Clay Products Co., 1540 E. First 


**Lavolain 
Tenn 
Sandusky, O 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 
Acme Elec. Heating Co., 1209 Washington 

Dunn, Inc., Struthers, 1321 Cherry, 
““Dunco.’ 

Flectric Soldering Iron Co., Inc 

General Elec. Co., Schenectadv, N 

Sta-Warm Elec. Co., 565 N. Chestnut, 
“*Triplex.’’ 

Trent Co.. Harold E.. 619 N. 54th 

Vulean Elec. Co., Lynn, Mass. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


POWER TOOLS. 


PRE-FINISHED 
Pre-finished. 


PRESSES, Plastic Molding 

Kux-Lohner Machine (C« Dept T 2145 
Chicago, Il 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


PROCESS EQUIPMENT 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia. Pa 





3oston, Mass 
Philadelphia, Pa 





Deep River, Conn. 
y 
Ravenna, O 


Philadelphia, Pa. 


See Tools, Power. 


METALS. See Metals, 


Lexington 








PUMPS, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd 
Philadelphia, Pa 


PUSH BUTTON STATIONS. See 
Remote Control. 


Oiney P. O 


Switches 


’ 


PYROMETERS 


DeJur-Amsco Corp., Shelton, Conn 


PYROXYLIN COMPOUNDS. See 


RAWHIDE GEARS. See 
Non-Metallic. 


Plastics. 


Gears & Pinions, 


REACTORS, Fluorescent. See 
Switches, Fluorescent. 


Sockets & 


RECEPTACLES, 


Lamp. See 
Lamp. 


Sockets, 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Elec. Co., Section Q-1127 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc 07 
Broad, New York, N. Y 

Mallory & Co.. Inc., P. K., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


REDUCERS, SPEED. See Speed Reducers. 
REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, 
Wissahickon Ave. & Juniata, 
*“Cordomatic."’ 


Cordomatic Div., 
Philadelphia, Pa. 


REFRACTORY PORCELAIN. See Ceram- 
ies; Cores, Resistor; Porcelain. 


REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 
See also Controls & Valves, Temperature; Thermo 
stats 
Allen-Bradley Co., 1309 S. 
Dunn, Inc., Struthers, 1321 
Dunco.”’ 
Fenwal Incorpcrated, 10 
General Elec. Co., Schenectady, 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren 
Spencer Thermostat Co., 107 Forest 
(Low Voltage 


First, Milwaukee, Wis 
Cherry, Philadelphia, Pa 
Main, 


Ashland, Mass. 
a 


Chicago, Il 
Attleboro, Mass 


REGULATORS, Voltage 

Acme Elec. & Mfg. Ce 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Cc Inc., 2531 N. Broad, Philadelphia, Pa. 

R-B-M Mfg. Ce Div. of Essex Wire Corp., Logansport 
Ind 

Superior Electric C¢ 80 Harrison, Bristol 

Ward Leonard Elec. Co., 34 South, Mt 


Conn. 
Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
American Automatic Elec. Sales C¢ 1033 W. Van Bure: 


Chicago, Hl Autelco, ““Strowger 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J Agastat (Time delay). 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div Hartford, Conn 
Autoca!ll Co Shelby, Ohio 
Barber-Colman Co 1216 
Clare & Co., ©. P., 

1] 


Rock, Rockford, Til 
Lawrence & Lamon Aves., Chicago, 


Davis & Co., Inc 


Dean W., 547 W. Fulton, Chicago 
ll 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunco 
Eagle Signal Corp., Moline, III. 


(;-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Tl. 
General Elec. Co Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hart Mfg. Co., Hartford, Conn Diamond H.’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co Sellwood, Il] 

Kurman Elec. Ce Inc., 241 Lafayette, New York, N. Y. 
Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 
Mercoid Corp 1201 Belmont Ave., Chicago, Ill 
Millen Mfg. Co., In James, 150 Exchange, Malden, 






Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind 

Standard Electrical Products Co., 419 First Ave., 
Minneapolis, Minn. 

Ward Leonard Elec. Co., 34 South, Mt 2 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg 
burgh, Pa. 


North, : 


Vernon, N. Y. 


Co., Dept. 7-N, East Pitts- 


RESISTANCE LINE CORD. See 


Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, 
“Bradleyunit,"’ ‘‘Bradleyometer,’’ ‘‘Bradleystat."’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J 

General Elec Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N. J 


Milwaukee, Wis. 


International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 
Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 


Pr. ©.), Til. 
Mallory & Co., 
National Elec. 

Chicago, Ill. 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Il 
Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


P. R., Indianapolis, Ind. 
Controller Co., 5309 Ravenswood Ave., 


ELECTRICAL MANUFACTURING 




















A Smooth “Crumbless”’ Cut 


rs THROUGH 20,000 WIRES! 
a S° complete is the impregnation of this Aeme-wound 
ignition coil that the ends of the 20,000 turns of 41 


The useful life and freedom from trouble of your 

m- electrical equipment may directly depend on how 

well your product is insulated. That's why it's smart 

rs, engineering to discuss porcelain insulator design with 

. Universal engineers. Universal “dry process’’ porce- 

om lain can be produced in designs that hold to close 

dimension tolerances. Send sample or sketch of your 

Pa porcelain insulator requirements, or outline of your 
problem. 


THE UNIVERSAL cuay prooucts co. 


1540 E. FIRST STREET SANDUSKY, OHIO 


wire appear as one solid surface. No unreached areas, 
and each wire perfectly insulated. 

Designing and winding such difficult coils is an Acme 
specialty. Impregnating is done with Acme-developed 
compounds, produced in Acme’s varnish plant and 
applied by operators long trained in this highly special- 
ized work. **Acme”’ means dependability! 


Wire 
PRODUCTS 


COILS—MAGNET WIRE—VARNISHED INSULATIQNS 
The Acme Wire Co., New Haven, Conn. 


















Let Callite be your depend- 
able source of supply for 
every wire need If your re- 
quirements are specialized, 
the technicians of Callite's 
Research and Development 
Department are at your ser- 
vice. Let them work with 
you in developing a wire 
which fulfills your every re- 


quirement 


Callite wires are available desi 
- toe in the desis 
ry >cialize in . in 
We sPre-to-order fasten ot 
of made“ 1 heads, three an 
»mentary © “u “- 
3 > ) “ou x 
alloy adapted t ill . of the 
- euch as those * ination OF ty 
Parts = result from aaa and a hig a: 
less others rn equiP o by years © 
el b ia <”’, Submit 
r our figures- 
ion. \ 
eed to SUPPHY 
ared se polts 


STRAIGHT, CRIMPED, IN COILS, 
th, ; STRAIGHT LENGTHS OR ON SPOOLS 





STANDARD AND SPECIAL BRASSES 
e., AND BRONZES « MONEL « STAINLESS 
STEEL © SILVER « NICKEL @ 


NICKEL ALLOYS © TUNGSTEN e 
: MOLYBDENUM e OXIDE COATED 
s, ® THORIATED TUNGSTEN e« AND 


OTHER METALS AND ALLOYS. P 
samples give 
prompt tw is also preP 
PROGRESSIVE ' ‘thine SCreWwS>° 


only. 
THE PRO 
TORRING 


GRESSIVE 
TON, CON? 


I 
i 


ESSIVE MFC CO 


ome Be ae ee ee 


‘ ' CALLITE TUNGSTEN 


- CORPORATION 


547 -39th STREET « UNION CITY, NEW JERSEY 
Cable CALLITES Branch Offices: C 1g0, lil. © Cleveland, O 
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INSTRUMENT RESISTORS 


INCORPORATED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 





FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 
Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





QUALITY 
RELAYS 


SPDT, $1.05 (list) 


MR- 2, 2500 ohm, 
MR- 6. 4-6V., DC, SPDT, — .96 (list) 


MR- 7,6V.,AC, SPDT, 1.23 (list) 
MR-1I1, 110V., AC, SPDT, 1.35 (list) 
Write for complete STACO data. 


STANDARD ELECTRICAL PRODUCTS CO. 


419 Ist Avenue No., Minneapolis, Minn. 





SCREWS for every 
Uourcan depenct oax for 


QUALITY: EFFICIENCY-SERVICE 


SAUL Pe eee 


wane ON, PEN MS VY aiwawsa 
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RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis 





Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

Daven Co 158 Summit, Newark, N. J 

Hardwick, Hindle, Ine., Newark, N. J 

Instrument Resistors, In Little Falls, N. J 

International Resistance C¢ 405 N. Broad, Philade 
phia, Pa 

Lectrohm Inc., 5131 W. 25th Place, Chicago (Cicer« 
> ae I 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Ele Controller Co., 5309 Ravenswood Ave., 
Chicag Il 

Ohmite Mfg. Co 4804 W. Flournoy, Chicago, Il 

R-B-M Mfg. C« Div. of Essex Wire Corp., Logansport 
Ind 

Sprague Specialties C N Adams, Mass 


Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 


RHEOSTATS, Electroplating 
\iien-Bradley Co First, Milwaukee, Wis 
National Ele ) 5309 Ravenswood Ave., 


1309 S 


Controller Cx 














Chicag Ill. 
Udylite Corp., 1651 E. Grand Blvd Detroit, Mict 
RHEOSTATS, Motor Control 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass 
Aller lley Co., 1309 S. First. Milwaukee Wis 
Clarostat Mfg. ¢ Ir 285 N. Sixth, Brooklyn, N. ¥ 
General Ele Co., Schenectady, N. Y 
Hardwick, Hindle, In Newark, N. J 
International Resistance Co 105 N Broad, Philadel 
phia, Pa 
National Elec Controller Co 5309 Ravenswood Ave 
Chicago, Il 
Ohmite Mfg. 41804 W. Flournoy, Chicag I! 
Rex Rheostat Co 7 W. 20th, New York, N. Y 
Superior Electric C 80 Harrison, Bristol, Conn 
Vulean E Lynn, Mass 
Wa Le le C¢ 4 South, Mt. Vernon, N. Y 





“Vitr hm. 
Westinghouse Elec 

burgh, Pa 
RHEOSTATS, Radio. See Resistors, 


Control 


& Mfg. Co., Dept. 7-N, East Pitts 


Radio 


RIVETING MACHINES. See Machines 


Riveting. 


RIVETS, Plain 


Central Screw Co 3519 Shields Ave., Chicago, Ill 











Progressive Mfg. C wrington, Conn 

Republic Steel Corp Cleveland, O 

Scovill Mfg. (¢ 65 Mill, Waterbury, Conn 

RIVETS, Split & Tubular 

Chicag Rivet & Machine Co., 1848 S 54th Ave 
Cicero P. O Chicage Ill 


ROTARY CONVERTERS. See Motors. 
RUBBER GOODS, Mechanical 


Monarch Rubber Co., Hartville, Ohio 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See 
SCREWS, Recessed Head 


American Screw Co Providence, R. I 
Chandler Products Cx Euclid, O 
Continental Screw Co New Bedford 
Corbin Screw Corp., New Britain, Conn 
Lamson & Sessions Co., Cleveland, O 
National Screw & Mfg. Co., Cleveland, O 
Parker-Kalon Corp 198 Varick, New York, N. Y 
Pheoll Mfg. Co., Chicago, Ill 
Russell, Burdsall & Ward Bolt & Nut Co., 
ae 


Tachometers. 


Mass 


Port Chester, 


Waterbury, Conn 
2509 N. Keeler Ave Chi 


Scovill Mfg. Co., 65 Mill, 

Shakeproof Lock Washer Co., 
cago Til 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
SCREWS, Self-Tapping 

American Screw C¢ Providence, R. I 

Central Serew Co., 3519 Shields Ave., Chicago, Ill 
Continental Screw Co., New Bedford, Mass 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill 


SCREWS, Set and Cap 


Allen Mfg. Co., Hartford, Conn 


Parker-Kalon Corp., 198 Varick, New York, N. Y 
Republic Steel Corp., Cleveland, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 


cago, 


Standard Pressed Steel Co., Box 594 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Il 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Hollow & Socket Head 

Allen Mfg. Cc Hartford, Conn. 

Central Screw Co., 3519 Shields Ave.. Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Standard Pressed Steel Co Zox 594, Jenkintown, Pa 


Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providencee, R. I. 

Continental Screw Co., New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
ago, Ill *‘Sems.’”’ 


SCREWS, Machine. See 


Screws. 


Bolts, Nuts & 


SCREWDRIVING MACHINES. See Ma- 


chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 





SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Hunter Pressed Steel Co., Lansdale, Pa 

Linden & Co., Inc., 76 Baker St., Providence, R. I 

National Acme Co., 170 E. 131, Cleveland, O. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I 
; Screw Co., 3519 Shields Ave 
Products Company, Euclid, O 
tal Screw Co., New Bedford, Mass 
Screw Corporation, New Britain, Conn. 
1 & Sessions Co leveland, O 
Cleveland, O 
Meriden, Conn 


Chicago, Ill. 











Screw & Mfg. Cx 


Charles 








Manufacturing Company, Chicago, Ill 
iSS€ 1 & Ward Bolt & Nut Co., Port Chester, 
som 
Scorill Manu Ce 65 Mill, Waterbury, Conn. 
Ss hingtor Mfg. Co Southington, Conn 
Whitney Screw Corp., Nashua, N. H 
SEALS, Oil 
American Felt Ci In Glenville, Conn 
Felters Ci In 210-E South St., Boston, Mass 
Gar k Packing C Palmyra, N. Y Klozure 
Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til 
Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 Roose 
velt Road. Chicago, Ill 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co.. 1008 Park Ave., Syca 


more, Ill 
SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 
SHADES, Mica 
Mica Insulator C Dept. 31, 200 Varick, New York, 


N. ¥ 
New England Mica Co., Waltham, Mass 


SHEARS, Bench 

Henry Carlander, 525 W 

SHEETS, Brass, Bronze, 
Brass, Bronze and Copper 
Thin-Sheet. 

SHEETS, tron Enameling 


American Rolling Mill Co., 2841 Curtis, 


146th St., New York, N. Y¥ 


Copper. See 
Also Copper 


Middletown, O 








) 


Carnegie-Illinois Steel Corp Pittsburgh, Pa United 
States Steel Corp. Subsidiary 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 1322 N 
( Pre-finished. ) 

American Rolling Mill Co., 2841 Curtis, Middletown, O 
“*Armco.”’ 

American Steel & Wire Co 
ind, O United States Steel Corp 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite Qity, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia 
> 


Second, Peru, IIl. 


Rockefeller Bldg., Cleve- 
Subsidiary.) 
United 





Ave., Providence 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 

Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 


Handy & Harman, 82 Fulton, New York, N. Y ki 
General Plate Div. of Metals and Controls Corp., 34 5 

Forest, Attleboro, Mass t 
Mallory & Co Inc., P. R., Indianapolis, Ind t 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., 
Div Hartford, Conn 

General Elec. Co., Section Q-1127 
handise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 Exchange, 
Mass 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets fesistor & Control Units, etc See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass 
lok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. (Sockets. ) 
Clarostat Mfg. Co., Inc., 285 N. Sixth 

Resistor T'nits.) 

Doyle, Inc., James W., 311 N. Desplaines St., 
Tl 

General 


Industrial Control 


Applian and Mer 


Malden, 


‘Roto 


Industrial Control 





Brooklyn, N. Y 





Chicago, 


Electric Co., Schenectady, N. Y. (Sockets.) 





ELECTRICAL MANUFACTURING : 
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PRESSURE 
FASTENED 


Springs assembled 
while clamped un- 









Get complete details. Address American 
Automatic Electric Sales Company, 
1033 W. Van Buren Street, Chicago, lil. 


Cee ee ae eee 


RELAY MAKERS SINCE 1898 










MODEL “K” MOTOR ) 





Powered 
for 1000 uses! 


om UP TO '/io0 H. P. UNDER CONTINUOUS es 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance's line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus- 
trated above, is the last word in efficient small motor design. 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. 
in all standard voltages and frequencies with actual measured power 
Outputs ranging upwards to 1/100 H.P. 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 


peste 


ae 


Model K can be produced 


Greater outputs can be ob- 


Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 





Write today for further information. 





ALLIANCE MFG. CO.* ALLIANCE, OHIO 





a 
| dere is another convincing example of 


the increased production that can be ob- 
tained in joining non-ferrous metals with 
the low temperature brazing alloy Sil-Fos. 


The job is the brazing of rotor bars to end 
rings and this manufacturer reports that the 
switch to Sil-Fos reduced brazing time per 
rotor from 6 hours to 112 hours — and that 
is not all — 


SIL-FOS Also IMPROVED JOINT QUALITY 


The Sil-Fos brazed joints are stronger, give 
high corrosion resistance, and have proved 
“very reliable”’ in service. 


Increased production, better joint quality 
and reduced cost per joint are advantages 
hundreds of manufacturers who use Sil-Fos 
are getting regularly. 


FIND OUT WHat SIL-FOS WILL DO FoR You 


If you want speed plus reliability, test the 
fast acting Sil-Fos on your non-ferrous metal 
joining. You'll find full de- 
APPROVED tails about it in Bulletin 
Sil-Fos is included in EM-57 — write for a copy. 
Navy, Federal and If you have a job that needs 


other specifications and ‘ 
le wed on 0 wide prompt attention, let us know 


variety of government 


work. if you want a field engineer 





to call. 









HANDY*: HARMAN 


WAND) me 82 Fulton St., New York, N. Y. 
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Resistance Co., 405 N. Broad, Philadelphia, 
istor Units 
slectric Co., 76-82 Coit, Irvington, N. J. 


SCREW MACHINE . 


Starter Switches 
Westinghouse Elec. & Mfg. Ce Dept. 7-N, East Pitts 


R urgh, Pa (Sockets & Starter Switches 
P ODUCTs siehenaie, sailed Mi 


General Elec. Co., Section Q-1127 

chandise Dept Bridgeport, Conn 
Kester Solder Co 4209 Wrightwood Ave., Chicago, Ill] 
Ruby Chemical Co., 64 McDowell, Columbus, O. 


SOLDER, Silver 

Buker & Co., Inc., 113 Astor, Newark, N. J 

fh General Plate Co., Div. Metals and Controls Corp., 
i 3i Forest, Attlebor¢ Mass. 

Handy & Harman, 82 Fulton, New York, N. Y Sil 
| Fos **Easy-Flo. 

§ Mallory & C Inc P. R., Indianapolis, Ind 

Wilson Co., H. A 105 Chestnut, Newark, N. J 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid -~ 
= Burniey Battery & Mfg. Co., North East, Pa 
General Elec. Co., Section Q-1127 Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave 
McGill Mfg. Co 300 Indiana Ave 
“Star.”’’ ‘Crescent 
Ruby Chemical Co 










and Appliance and Mer 
METAL SPECI Ties 


Superio; Workmanship 


in brass or 
st 
SPecificat; eel. Send 





Chicage, lll 
Valparaiso, ~ Ind 





64 McDowell, Columbus, O 
SOLDERING IRONS. 
SOLDERING POTS. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il] 

Davis & Co., Inc., 
Mi 

Electrical Coil Winding Co., 2731 


PORTLAND-MONSON 
. SLATE CO. 


Quarriers ot 
Monson Slate 


y for Electrical 
mi Purposes, Natural 
© Black, Oil Finish 


Quarries: 
Monson, Maine 


See Irons, Soldering. 


See Pots and Ladks. 


Dean W., 547 W. Fulton, Chicago, 


Saunders, Camden, 
Electricoil Co., Inc 6 Varick, New York, N. Y 

General Elec. Co., Schenectady, N Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Jefferson Elec. Co Bellwood, Ill 

Mugnetic Windings Co., 16th & Butler, Easton, Pa 

Nothelfer Winding Labs., 111 Albemarle Ave Trenton 
N. 2 

Roebling’s Sons Co.. John A., Trenton. N. J 

SPEED INDICATORS. See Tachometers: 


also Stroboscopes. 


SPEED REDUCERS. Also see 
foe ee | Specifications elsewhere in this 
| Cul!man Wheel Co., 1328 Altgeld, Chicago, Ill. 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 
Janette Mfg. Co 556 W. Monroe, Chicago, IN) 


SPEED REGULATORS. See 
Motor. 





Motor 
issue. 








oo 
Ce 
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THE ORIGINAL 


A FAVORITE|| 
FOR 40 YEARS | SPRINGS 


¢€ | Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il] 


MAKES SOLDER American Spring & Mfg. Corp., Holly, Mich 


W vICK American Steel & Wire Co., Rockefeller Blidg., Cleve 
land, O. (United States Steel Subsidiary.) 
7 Pe © T Barnes Co., W allac e, Div. of Associated Spring Corp 


Bristol, Conn 
Cuyahoga Spring Cc 


Controllers, 








SS cnee® 
NYT ree ee 


mace 4uTie eure ayo so 


10270 Berea Rd., Cleveland, O 








—— Approved by Gibson Co., Wm. D., Div. of Associated Spring Cory 
Underwriters’ 1800 Clybourn Ave., Chicago, Il. 
Leboratories Hubbard Spring C« M. D., 569 Central Ave Pontiac 
Mich 
Manufectured by Hurter Pressed Steel Co., Lansdale, Pa 
BA Peck Spring Co., 12 Grove Avenue, Plainville, Conn 
BURNLEY TTERY 4s MFG. co. } Raymond Mfg. Co., Div. of Associated Spring Corry 
NORTH EAST, PENNSYLVANIA || Corry, Pa 





SPROCKETS, Roller Chain 


in. iiac/,,; eo" Culimar Wheel Co 1328 Altgeld Chicag¢ Ill 
ne > KE TER STAMPINGS, Metal 
3 Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 


American Brass (C Waterbury 
Waterbury, Conr 

garnes Co Wallace, Div. of Associated Spring Corp 
Bristol, Conn 

Bridgeport Brass Co., Bridgeport, Conr 

Cuyahoga Spring Co., 10270 Berea Rd., 


Dante Elec. Mfg. C¢ Bantam, Conn 


Brass Goods Branct 


FLUXES 


Cleveland, O 


Dayton Rogers Mfg. C« Minneapolis, Minr 
47 ears Gibson Co Wm. D Div. of Associated Spring Cory 
1800 Clybourn Ave Chicago, Ill 
Hubbard Spring Co., M. D 569 Central Ave Pont 


WRITE US Mict 


YOUR PROBLEM Hunter Pressed Steel C Lansdale, Pa 





Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 
Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyt 
SOLDER XY 
ANY Linden & CC In 76 Baker St Providence, R. I 
COMP Pitton-MacGuyer Co., 17 Virginia Ave., Providence 
4209 Wrightwood Avenue, Chicago, Illinois an os ib: icc < igi, aan “i ii. “Saab 
Eastern Plant: Newark, N. J. lr 





Mas Canadian Plant: Brantford, Ont. le Raymond Mfg. Co., Div. of Associated Spring Cory 
Corry, Pa 

tepublic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y 

Scovill Mfg. Co., 65 Mill 

Shakeproof Lock 
Chicago, Tl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STAMPINGS, Small, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4661 Spring Grove Ave., Cin 
cinnati. O 


Waterbury, Conn 
Washer Co 2509 ‘. Keeler Ave., 


Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop Adjustable Clutch 


Wire Cutting Shears 


(Bench Type) 
15 Day Free Trial 
HENRY CARLANDER 


Manufacturers of Labor-Saving Tools 
for the Electrical Industry since 1925 
525 W. 146th St. New York, N. Y. 





Wilming 


General Elec., Co., Plastics Dept Section D-35, 1 
Plastics Ave Pittsfield, Mass 
Richardson Co., Melrose Park (Chicago), Il] 


Synthane Corp., Oaks, Pa 
Taylor Fibre Co., Norristown, Pa 


STARTERS, Motor. See 
tor. 


Controllers, Mo- 


STEEL BARS & SHAPES 
American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp. Subsidiary 


Cleve 
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Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. 
Iron Enameling. 


See Sheets, 


STEEL, Stainless 


American Rolling Mill Co., 2841 Curtis, Middletown, 
oO Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, Ohio. 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stamped & Turned Up 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


STEEL, Strip 

American Nickeloid Co., 1322 N. Second St., Peru, 11. 
(Pre-finished. ) 

American Rolling Mill Co., 2841 Curtis, Middletown, 
0. ‘‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 

States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, O 
Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Inc., Jos. T., Chicago, Il 
Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel. Brass & Bronze Coated, also Bright Finish 
Unevated. ) “*Thomastrip.’”’ 


(United 
(Cold Rolled.) 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, 11. 

General Elec., Co., Section Q-1127 Appliance and Mer 
handise Dept., Bridgeport, Conn. 


Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 


Henry Carlander, 525 W. 146th St., New York, N. Y. 
ldeal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Il 

Pyramid 


Products Co., 2224 S. State, 
Colonial,’" “E Z. 

Smith Mfg. Co., Inc F. A 

Wire Stripper Cc 


Chicago, Tl. 


409 Davis, Rochester, N. Y 
1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 


General Electric Co., Schenectady, N. Y. ; 


SWITCHES, Fixture & Fan 
Arrow-Hart & Hegeman Elec. Co., Industria] Control 
Div., Hartford, Conn ' 
General Elec. Co., Section Q-1127 Appliance and Mer 
handise Dept Bridgeport, Conn. 
McGill Mfg Co., Electrical Div., 
Levolier 


Valparaiso, Ind. 


SWITCHES, Heater 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 


Industrial Control 


General Elec. Co., Section Q-1127 Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn ‘Diamond H.”’ 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 





Arrow-Hart & Hegeman Elec. Cc Industrial Control 
Div Hartford, Conr k 
Gereral Elec. Co., Schenectady, N. Y $ 
Pickering Products Corp., Grinnell at Erwir Detroit, 4 
Mict **Metrik.”’ 
Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee. Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. ¥ 
H-¢ 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford. Conn 

Barber-Coleman Co., Rockford, Tl. 

General Elec Cr Schenectady, N. Y 

Hart Mfg. Co Hartford, Conn 

Micro Switch Corp Freeport, 11] 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Mercury 
General Elec. C« Nela Specialty Div., 
410 Eighth, Hoboken, N. J 
Hart Mfg. Co., Hartford, Conn 
Jefferson Elec. Co., Bellwood, Ill ( Metal) 
Mercoid Corp 4201 Belmont Ave Chicago, Il 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S.. Minneapolis. Minr 
Powrex Switch Co., 36 Pleasant, 


Lamp Dept., 
‘*Kon-Nee-Tors.’’ 
“‘Diamond H.”’ 


] 
i 


Watertown, Mass 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥ 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Til 

Mallory & Co.. In P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Tl. 
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pra 


MONEY AND TIME SAVING FACTS AGOUT 


SPECIALIZED MOLDED AND 


QU ae uty) a a7. g. 
a 


INDIVIDUALIZED DESIGN, DEVELOPMENT 
AND PRODUCTION BY 

IS ECONOMICAL MONAREE 
AND DEPENDABLE 

— SPEED AND SERVICE 

YOU CAN COUNT ON. 


Send for the Free Folder on 
Monarch’s Development Service 


Modern facilities for quick development and 
quantity production of molded and extruded 
rubber products make Monarch a “best bet” 
for your special needs. No delays — your 
problem is always first at Monarch. Your 
inquiry will bring immediate 
attention. 


THE MONARCH RUBBER CO. 
CEU ae i ae eit) 


















The Sweetest Story 
Ever Told! 


. might well be the story of the develop- 
ment of your new product. 


The headaches—the heartaches—the hundred 
and one obstacles you encountered. Then 
finally . . . success! A product born of 
resourceful thinking that reflects real engineer- 
ing and design achievement. 


Tell this thrilling product story (the details of 
which you know so well) and you may win 
one of the 4 Prize Awards offered in the 
Seventh Annual 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST. 


See pages 30-31 for details 
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Kimpak .2. 
Protects Your Product with 
“Shock-Absorber’ Action! 





PAK CREPE WADDING HAS 


IONS 
po RESILIENCY - - . CUSH 


¥ “a | 
Se EVERY BLOW! DY, 
wr 


AND KIMPAK DRESSES UP 
YOUR PRODUCT, 700. 








aad 


Showing how hice! Corporation uses KIMPAK to protect its 
latest model electric trains from shipping damage. 


Send for New Free 
Kimpak Portfolio Today ! 


® Soft, yet resilient, KIMPAK* acts as a shock absorber for 

your product in transit . . . guards against breakage and 

scratches . . . saves time and waste in your shipping room 
. and dresses up your product as well. 


You buy KIMPAK in rolls, sheets and pads of the thick- 
ness and size that meet your needs exactly. KIMPAK is 
. as easy to use as a 


inexpensive, light-weight, flexible . . 


piece of string. Since KIMPAK absorbs 16 times its own 
weight in moisture, it more than meets government postal 


regulations regarding shipping of liquids. 


Don’t delay. Mail coupon for new KIMPAK portfolio 


and for free samples for testing. 


Kimpak 


CREPE WADDING 
protects your product, dresses your package 


*Reg. U. S. and Can. Pat. Off.) 


FREE! New Kimpak Portfolio | 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 

Address nearest sales office: 

122 E. 42nd St., N. Y. City; 8 S. Michigan 
Ave., Chicago; 510 W. Sixth St., Los Angeles. 
Please send me Portfolio of KIMPAK. 


Company 
Address 


Attention of Our product is 










































=_\\pownex!  [L" 
MERCURY SWITCHES 


k 
Write for 
Catalog! 





SEE 


For identifying Wires 
Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a speciality. Made from 
sluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-227 Newport, Kentucky 





Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


NE AMES re) VEAtDl: 
USC Laas 


We have specialized in the 
manufacture of high quality coils 
and transformers for over 20 
years. All are custom made to 
meet specific requirements. 
Available in sizes of from 1 watt 
up to 50 KVA. Our engineer- 
ing service is atTyour disposal. 
| Send for bulle- 
tin No. 32 today. 




















NOTHELFER 
WINDING LABS. 


re ee 









SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 
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SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
“HC” 

American Automatic Elec. 
Buren, Chicago, Ill 

Arrow-Ilart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 
cago, Ill 


Sales Co., 1033 W. Van 


Industria] Control 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunco 
General Elec. Co., Schenectady, N. Y¥ 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., Freeport, Tl 

R-B-M- Mfg. Co., Div. of Essex Wire Corp 
Ind 

Ward Leonard Elec. Co 

Westinghouse Elec 
burgh, Pa 


Logansport 


84 South, Mt. Vernon, N. Y¥. 
& Mfg. Co, Dept 7-N, East Pitts 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Cc Newburyport, Mass 

General Elec. Co., Section Q-1127 Appliance and Mer 


chandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp Freeport, Ill 
Minneapolis-Honeywell Regulator Co., 
s Minneapolis, Minn 
R-B-M- Mfg. Co., Div. of Es 
Ind 


2810 Fourth Ave 


sex Wire Corp., Logansport 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W 


SWITCHES, Thermostatic 


Walnut, Chicago, Il. 


Fenwal Incorporated, 10 Main, Ashland, Mass 
SWITCHES, Time. See Timing Devices 
SWITCHES, Vacuum 

General Electric C Schenectady, N. Y. 
TACHOMETERS 

Veeder-Root, Inc Hartford, Conn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N J 

TAGS, Terminal, Wire & Cable 

National Band & Tag ¢ Dept }-227, Newport, Ih 


TAPE, Braided 





Anaconda Wire & Cable Co., 25 Broadway, New York, 
nN. = 

TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark, Del. 

General Ele Co., Section Q-1127 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Ill 


Varick, New York, 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


Mica Insulator Co “Dept 31, 200 
N. ¥. 


TAPE, Adhesive, Fibre & Paper 
St bau 


Minnesota Mir & Mfe cc Minnesota 
‘Scotch.’”’ 

Paper Manufacturing Co.. Philadelphia, Pa. ‘‘Neutrele 

TAPE, Mica 

Continental-Diamond Fibre C« Newark De 


General Elec. Co., Section M-1126 Appliance and Mer 
chandise Dept Bridgeport, Conr 

Insulation Manufacturers Corp., 565 W 
Bivd Chicago, Il 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y 


Washingtor 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112¢ Appliance 
chandise Dept Bridgeport, Conr 
Insulation Manufacturers Corp., 565 W 
Blyd., Chicago, Il 

Mica Insulator Co., 
ne 


and Mer 
Washington 
Dept. 31, 200 


Varick, New York 


Westinghouse Ele: 
burgh, Pa 


& Mfg. Co., Dept. 7-N, East Pitts 


TAPE, Varnished Fabric 

Acme Wire Co New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., 
**Turbo.’’ 

General Elec. Co., Section M-1126 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 
Blvyd., Chicago, Ill 

Mica Insulator Co., 
N. Y. ‘‘Empire.’’ 

Westinghouse Elec 
burgh, Pa 


New York, N. Y 
Appliance and Mer 
Washington 
Dept. 31 


200 Varick, New York 


& Mfg. Co., Dept. 7-N, East Pitts 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 

TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 


Chicago, Til 


Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, I)l 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, 

American Brass Co., Waterbury Brass 
Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, 


Mass 
Goods Branch 


New York, 


Dante Elec. Mfg. Co., Bantam, 

Guardian Elec. Mfg. Co., 1627 W. Walnut. Chicago, III. 

Iisco Copper Tube & «Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., 


Conn 


Ave., Chicago, Il. 


Cincinnati, O. 


Littelfuse, In 4753 N 
(For Fuses.) 
Miller Mfg. Co., 

Mass. 
Patton-MacGuyer Co., 17 
R. I 


Ravenswood Ave., Chicago, I. 


Inc., James, 150 Exchange, Malden, 


Virginia Ave., Providence, 
t 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


Rajah Co., Bloomfield, N. 


Sherman Mfg. Co.. H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Il 

THERMOSTATS 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Barber-Colman Co., Rockford, Tl 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 


““Dunco.’’ 
Fenwal Incorporated, 10 Main, Ashland, Mass 
General Electric Co., Schenectady, N. Y 
H. B. Elec. Co., Inc., 2531 N. Broad, 


Philadelphia, 


Hart Mfg. Co.. Hartford, 
Mercoid Corp., 4201 Belmont Ave., 
therm.’’ ‘‘Sensathern.”’ 
Micro Switch Corp., Freeport, Ill 
Minneapolis-Honeywell Regulator Co., 
S.. Minneapolis, Minn. 
Spencer Thermostat Co 107 
**Klixon 
Westinghouse Elec 
burgh, Pa 


TIMING DEVICES 
Allen-Bradley Co 1309 S. First 
American Gas Accumulator Co., Electrical Div., 
beth, N. J 
Barber-Colman Co 


Conn ‘Diamond H.’’ 
Chicago, Ill 


**Vasaflame.”’ 


‘Pyro 


2810 Fourth Ave., 
Forest, Attleboro, Mass 
& Mfg. Co., Dept. 7-N, East Pitts 


Milwaukee, Wis 
Eliza 


Rockford, Tl 


Cramer Co., Inc., R. W., Centerbrook, Conn 

Dunn, Im Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco 

Eagle Signal Corp., Moline, Ill. ‘*Microflex,’’ ‘‘Poly 
flex.’’ 

General Electric Co Dept. 6B-201, Shenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
“Diamond H.”’ 
son Place, Newark, N. J 


Van Buren St., Chicago 








Pt I Cambridge, Mass 

Thor rc H. C., Bristol, Conn 

Ward 1 Ele Co., 34 South, Mt. Vernon, N. Y 

Walser Timer Co., Graybar Bldg., New York 
N 

West! Slee. & Mfg. Co., Dept. 7-N, East Pitts 
burg! 

TOOLS, Power 


Tools, Div. of the Stanley Works, New Britair 


Stanley 


TOOLS AND JIGS 








Stein & C Wm. P., 424 St. Paul, Rochester, N. Y 
TRANSFORMERS 
For built-iz pplicatior to electrically operated a 
hines, appliances and equipment 
Acme Electric & Mfg. Co 5 Water, Cuba, N. Y¥ 
Dar Ele Co.. 93 Main, Winsted, Conr 
Davis & Co Ir Dean W 347 W. Fulton, Chicago 
I 
Doyle, Ir James W., 311 N. Desplaines, Chicago, I 
Electricoil C In 6 Varick, New York, N. Y¥ 
General Ce Fort Wayne Ind 
Jefferson Ele Cc Bellwo Ill 
Magnetic Windings Co 16th & Butler Sts Easton, Pa 
Nothelfer Winding Labs 111 Albemarle Ave Trentor 
N. J 
Sola Electric Co 5 Clybourn, Chicago, Tl 





Standard Transformer Corp 1500 N. Halsted, Chicago 
Til 

Superior Electric Co., 80 Harrison, Bristol, Conn 

Ward Leonard Co., 34 South, Mt. Vernon, N. Y 


Westinghouse F e 
burgh, Pa 


Co.. Dept. 7-N, East Pitts 


TUBES, Ceramic. See 


Resistance Coil. 


Resistor & 


Cores, 


TUBES, Paper 
Paramount Paper Tube Co 801 
Wayne, Ind Square 
Precision Paper Tube Co 
Til Square, Rectangular, 


Glasgow Ave., Fort 
Rectangular, Round 
2035 W. Charleston, Chicago 


Round 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conr 
Iiseco Copper Tube & Products, Inc 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 
me. 


Station M 
230 Park Ave., New York 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., 


TUBING, Fuse 


Corning Glass Works, 


TUBING, Laminated Phenolic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 


Irvington, N. J. 


Insulation Div., Corning, N. Y. 


ton, Del 
Continental-Diamond Fibre Co., Newark, Del. **Cel 
lulak.”’ 
Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O 
General Electric Co., Plastics Dept Section D-35, 1 
Plastics Ave., Pittsfield, Mass “‘Textolite.’’ 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 


Mica Insulator Co., Dept. 31, 200 Warick, New York, 


N 


National Vuleanized Fibre Co., Wilmington, Del. 
‘*Phenolite.”’ f 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rox.°° 


Synthane Corp.. Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 
Wilmington 
“‘Ohmoid.”’ 


Dept. 7-N, East Pitts- 


Fibre Specialty Co., Wilmington, Del. 
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CAPACITORS for 
















Le 


© Aerovox pioneered 1 Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 


mote STARTING the high-capacity dry 
re 7X RAs electrolytic for motor- 


Tr. eo 
wens. 8O cA 
= seut 
arenes 
Fo eee cones dor tree) morers 
OPEaaTOnG A 
ac. VOLTS. 330 CY. CAP. MFD. 
Ho ws 


f RATING — Tema, 130 OFS F220 sTanTs 
epee HOUR, CAC STARE 3 secones 


go Patent HONE sncy ote 
















Tyre 








starting purposes. 
Aerovox has made the 









major portion of such 





units in daily use. Aero- 





3 
PaTEeNTe 


vox today has engi- 


») RATION . . 
Se is Leta or neering and production 


experience, skill and 


SINGLE Cup 
Washer Lug 
Y Catalog No. 1055B 





Without wire grip 
Catalog No. 1055 


capacity second to 


























none, 
ache Mat aiiliatiibdaaitn, danviiiiaiads Small Tap or Terminal Connector 
Dry electrolytics in motor-starting, power-factor correction or other 
widest range of cans, capacitance problem for engineering aid, recom- Catalog No. 140B fry 
mountings, terminals mendations, specifications, quotations Data on 
request 
Oil- filled paper Ca- 










rt 





pacitors 





oT continu- 





us service with 
















motors, or for power 






As a Connector As a Tap 
SEND FOR BULLETIN 8-D and 8-F 






tactor correction uses 


~ngineering qata 











available on such ap- 


~*~ / , on 
plications, for your STI ae ee ee ee KRUEGER & HUDEPOHL 


working library Third and Vine Sts. + - « CINCINNATI, OHIO 


BARCOL 


SHADED-POLE INDUCTION 


MOTORS 
































for INSTRUMENT PANELS-RADIOS- 
and a Wide Variety of Other Products- 
USE 


ROGAN STOCK MOLDEDKNOBS! 





*% Why wait? If your products need PL ASTIC con- 
trol knobs like these, get delivery from ROGAN 
right NOW! Plain or mottled walnut mirror finish 
stock molded knobs are ready for immediate ship- 
ment... quickly “branded” in deep relief with 
special ‘lettering or trade mark if desired. Other 
colors and finishes promptly made to order. 
ROGAN opprices are agreeably low, quality the 
best. We guarantee dependable uniformity in size 
and fit to speed assembly time. No burrs or other 
irregularities. 


. s 
Sequence Timer Drives for Choice of 3 diameters of the same design, 1'4"', 
. 1’, or 13 16’. Stock knobs are fitted with set- 
screw to fit a standard 1," shaft. May be supplied 
with serrated hole to fit Centralab standard serrated 


shafts. * 


National Timers are available in multiple cams in these Timers 

a wide variety of types and sizes are various types of Barcol Mo- ROGAN Deep Relief BRANDING 
and are used for automatically tors, selected to suit the particu- 4) BLANK Stock dials-knobs-handles 
governing sequence operations. lar requirements of the indivi- 

Fl : ce d a 8 N Change markings without paying for new molds! 
‘lectrical circuits are opened and dual units. Barcol Motors are Buy economical BLANK parts. . . and let ROGAN 
closed to operate motors, valves, available for a wide variety of “brand” them for you with any ‘desired lettering or 
f P oe : ; 2 ; ; ae design. Ask us to show you how to ROGANIZE 
urnaces, conveyors, presses, and fractional - horsepower services. your markings, cut costs, reduce inventories, speed 
many other devices at the de- Data will be furnished promptly —¥P production. 


sired time intervals. Driving the on request. Write for samples, details, Prices ... NOW! 


MAT LTO ROGAN BROTHERS 


CHICAGO, ILLINOIS 
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TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conr 

Puosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N ¥ 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Ps 

Brand & Co., Wm., 276 Fourth Ave., New Yerk, N. Y. 
‘Turbo.’ 

General Elec. Co., Section M-1126 
handise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp 565 W 
Bivd., Chicago, Il 

Irvington Varnish & Insulator Co Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
7. **Empire.’ 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


Appliance and Mer- 


Washington 


tar ale Tay 


Write for Prices and Samples 


PRECISION PAPER TUBE CO. | 


2035 W. CHARLESTON ST. CHICAGO, ILL 


SMALL SPOT anp 
ARC WELDERS 


Glass insulated, burnout proof. 
Year guarantee, 10 day free trial. 


Priced from $15.00 up. 


Write for literature. 


Cotter Thermo-Electric Co. 
Dept. “EM” 


15363 Baylis Detroit, Mich. 








EYELETS -Regular and Special 
WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 











Sheets or Shapes 





TUBING, Vulcanized Fibre 
Brandywine Fibre Products Co., 1402 Walnut 
tor De 


Wilming 


Continental-Diamond Fibre Co., Newark, Del 
General Ele Co., Section Q-1127 Appliance and Mer 
iandise Dept Bridgeport, Conn 








Insulation Manufacture Corp., 565 W Washington 
Birvd., Chicago, Ill 
Nationa Vulcanized Fibre Co Wilmington Del 
Peerless Vul-Cot 


Taylor Fibre Co Norristown, Pa 
Wilmington Fibre Specialty Co 
‘Fyberoid Ohmoid 


Wilmington Del 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes See also Points, 
cy itact 





American Electro Metal Corp 20 Yonkers Ave., Yonkers, 
e Tungsten Corp 547-39! Union City, N. J 


and Tungsten, Inc 10000 Meech Ave., Cl 





& Co In Pr. & Indianapolis, Ind 
Co., H. A 105 Chestnut, Newark, N. J 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

Acme Elec. Heating Cx 1209 Washington, Boston, Mass. 

General Electric Co Schenectady m - 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 

Trent Co Harold E., 619 N. 54th, Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass 

Westinghouse Blec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Wiegand Co.. Edwin L., 7530 Thomas Blvd 
Pa **Chromalox.”’ 

VARNISH, Insulating 

General Elec. Co., Section M-1126 

ndise Dept Bridgeport, Conr 

tlation Manufacturers Corp 565 W 

j t Ill 

1 & Insulator ¢ Irvington, N. J 

‘oO Dept. 31, 200 Varick, New York, 






Pittsburgh, 


Appliance and Mer- 






Washington 


N olac 

Westinghouse Elec. & Mfg. Co Dept. 7-N, East Pitts- 
burgh. Pa 

WASHERS, Felt 

American Felt Co Inc., Glenville, Conn 

Felters Co., Inc., 210-E South St., Boston, Mass 

Booth Felt Co 480—19th, Brooklyn, N. Y 

Western Felt Works, 4027 Ogden <Ave., Chicago, I!) 
WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1890 Clybourn Ave., Chicago, Il] 

Hubbard Spring Co., M. D 569 Central Ave Pontia 
Mich 


Raymond Mfg. Co Div f Associated Spring Corp., 
Corry. Pa 

S. K. F. Industries, Inc Front & Erie Ave., Phila- 
Jelphia, Pa 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
ago, Il 

Thempsor 
Tl 
WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp.. 
Bristol, Conn 

Bridgeport Brass Co Bridgeport, Conn 

Gibson Co.. Wm. D., Div f Associated Spring Corp., 
1800 Clybourn Ave., Chicago. Tll 

Hubbard Spring Co., M. D., 569 Central Ave Pontiac 
Mich 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. “‘E.-M 
is. Detroit, Mich 


WHEELS, Biower and Fan 

Barber-Colman C Rockford, Ill 

Janette Mfg. Co., 556 W. Monroe, Chicago. Ill 
Torrington Mfg. Co., Torrington, Conn Aristocrat 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire C¢ Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway, New York 
Me Be 
Belden Mfg. Co., 4633 W. Van Buren 
Boston Insulated Wire & Cable Co., 
Driver-Harris Co., en N. J 
General Elec. Co., ction Y-1126 Appliance and Mer 
chandise Dept., ‘aan Conn Deltabeston 
Rockhestos Products Corp., 761 Nicoll, New Haven, Contr 
Roebling’s Sons Co., John A., Trenton, N. J 
WIRE, Bare 
— Co. of America, 2179 Gulf Bldg 


Bremer & Co 1638 W. Hubbard, Chicago 








68 Bay 


Chicago, Ill 
Dorchester, Mass 


Pittsburgh, 


American Steel & Wire Co., Rockefeller Bidg Cleve 
land, O. (United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway, New York 

N. ¥ 
Ansonia Electrical Co., Ansonia, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chi 
Bridgeport Brass Co., Bridgeport, Conn 
Essex Wire Curp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126 Appliance and Mer 
lise Dept., Bridgeport, Conn 
Phosphor Bronze Smelting Co., 2212 Washington Ay 
Philadelphia, Pa. (Phosphor Bronze 
Roebling’s Suns Co., John A., Trenton, N. J 


ago, Il 


WIRE, Copper Clad 

Callite Tungsten Corp 547 - 39th Union City, N. J 

General Plate Co Div of Metals & Control Corp., 
34 Forest, Attleboro, Mass 


WIRE FORMS 

Accurate Spring Mfg. Cvo., 3817 W. Lake, Chicago, II 

American Spring & Mfg. Corp Holly, Mich 

American Steel & Wire Co Rockefeller Bldg., Cleve 
land. O. (United States Steel Corp. Subsidiary 

Barnes Co Wallace, Div. of Assoviated Spring Corp 
Bristol, Conn 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 


Gibson Ce Wm. D Div. of Associated Spring Corp 
1800 Clybourn Ave Chicago. Ill 

Hubbard Spring Ce M Db 569 Central Ave Pontiac 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 


Peck Spring Cx 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Roebling’s Sons Co.. John A., Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WIRE, Ignition 

Anaconda Wire & Cable Co., 25 Broadway, New York 
ae 

Boston Insulated Wire & Cable Co Dorchester, Mass 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York 
N. ¥ 
Ansonia Electrical Co Ansonia, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Colorubber 
Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken. Pa 
Beston Insulated Wire & Cable Co., Dorchester. Mass 
Essex Wire Corp., Magnet Wire Div., Fort Wayne. Ind 
General Ele Co., Section Y¥-1126 Appliance and Mer 
chandise -pt., Bridgeport, Conn “‘Deltabeston.*’ 
General Electric Co Schenectady. N. Y 
Holvoke Wire & Cable Corp.. 710 Main, Holyoke, Mass 
Rokhestos Products Corp., 761 Nicoll. New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 






Acme Wire Co New Haven Conn “*Enamelite,”’ 
Cottonite ‘‘Silkenite, Paperite,’’ ‘Celenite,” 
*“Heatex 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
and, O United States Steel Corp. Subsidiary 


Anaconda Wire & Cable Co., 25 Broadway, New York 
a 

Ansonia Electrical Co 

Belden Mfg. C 4633 W. Van Buren, Chicago, Il 
““Cotenamel,’’ ‘‘Celenamel,”’ Silkenamel."’ 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126 Appliance and Mer 
handise Dept., Bridgeport, Conn **Deltabeston.’ 

General Electric Co., Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass 

Rockbestos Products Corp.. 761 Nicoll, New Haven, Conn 
“‘Rockbestos All-Asbestos.*’ 

Roehbling’s Sons Co., John A.. Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conr 


WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Saker & Co., Inc., 113 Astor, Newark, N. J 

Soston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J Tophet, Cup 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘Cobanic,’’ ‘‘Radiocarb,’ 
Radioalloy.’’ 

Driver-Harris Co., 








Ansonia, Conn 





Harrison, N. J. ‘‘Nichrome,"’ ‘‘Ad 


vance ‘“‘Hytemco,’’ ‘“‘Nilvar,’’ ‘‘Magno,’’ ‘Comet,’ 
Gridnic,”’ **Radioohm,’’ ““Ohmax, “*Midohm 
“‘Lohm.”’ ‘‘Lucero.’’ 


Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass 
Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel Copel,” 
Chromel-Alumel.”’ 


ZINC 
Fuse Metal and Wire 

Platt Bros. & Co., Waterbury, Conn 
_and Strip ) 


(Fuse Metal, Wire 








Write naming your product for specific application data 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois 





EY or Complete Assemblies NON-FANOUING & ECONOMICAL, 


ABLE ENGINEERING 
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COMING TO NEW YORK? OF ANY TYPE AND SIZE 


LAN to stop at the convenient Bel- Tras 4 : with the 
mont Plaza where so many men in , ag 


a COLONIAI 
the electrical manufacturing field now Si 2 sm, eas . - 
make their headquarters. eM ee so ag Wi RE 
Just a few blocks from Grand Central : “, 4 eT RIPPER 


Station, in the midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building .. . less machine is extreme- 
at the Belmont Plaza you have a fine ly fast and accurate, yet very 
address without the expense that usually simple in operation. Requir- 
accompanies it. : , ing only a minimum of space, 

! the Colonial is easily set in 
any assembly line or corner. 


This foolproof, friction- 


800 attractive rooms from $3.00, each with 
both tub and shower and radio. Two res: Will strip as high as 3400 
popular-priced restaurants—The Pine These Feat ends per hour. 

Room and its coffee shop service and Noté action - Cutting blades and slides re- 
prices; and the famous Glass Hat, a —Contiilise blades: ised quire no oiling. Positive stop 
quarter-million dollar restaurant that , ag vee w + yst™ nt screw —— a stipping up 
affords you superb dining and dancing to jerome ¢, fof Se wire. to = inches. pecial flexible 
7 . act 9843"! 25 0 é metal tubing carries away 

two noted orchestras. fo nd v - ; i i 
waste insulation. Ball-bearing 

3. 320d meter slSe equipped throughout. 

‘ Vo ‘with FREE TRIAL: Send your wire 
HOTEL ; a 5. samples and specifications so we 
ite! new jt. a : may accurately geuge your needs. 
ngs re ve € We will send you promptly, without 
4 r, pede 4 & =" of i obligation, a Colonial Wire Stripper 
, 4 of _ di to for use in your own plant for ten 
t ~ 
4 a strip pins 


full days. Write today. 


Lexington Avenue at 49th Street, New York 
John H. Seember, Messen PYRAMID PRODUCTS COMPANY 


WWM MM MG 2224 So. State St. CHICAGO, ILL. 


WHY RUSH PRODUCTION... | MEN WHO KNOW 


...and risk losing time on deliveries? Use RAILWAY EXPREss, 

the fast, nation-wide transportation service that is made to demand 

order for all your shipping needs. We handle pracucally 

anything—from lightweight tools and replacements to heavy 

machines and equipment. Low rates. Pick-up and delivery PINCOR M t G t 

at no extra charge within our regular vehicle limits in all 0 Or- enera ors 


on cities and principal towns. 


Cup 


liocarb,’ - And — 
“ad For super-speed use AIR EXPRESS. 3 miles a minute 


Comet.”’ 
idohm,”’ 


ass RAI LWA XPRESS 


NATION-WIDE RAE-AIUR SERVICE 


Top Notch 
New York City Salesman 


° - To those who de- 

Available mand the best, PINCOR 

Motor-Generators are “required”’ 

Live, hard-hitting selling man contacting electrical whole- equipment. Units are available for changing 
ai ; : ; one D.C. voltage to another, for changing A. C. to 

salers, contractors, utilities, engineers and architects in New D. C.. for-changing one freqaenes to ancther Capacities 
York City and its environs is available to a progressive wiring up to 10 kilowatts. PINCOR engineers are at your service Write 


materials manufacturer. Wide following established over years or wire for catalogue HMG-12-40! 

of selling. Unusual condition makes change desirable. | am 

not an agent. Desire to devote entire time to a single line or ; Ce pHasd GEN-E-MOTOR 
product. Write Box 75, care ELECTRICAL MANUFACTUR- CHICAGO, ILLINOIS 


ING, 1250 Sixth Avenue, New York, N. Y. Export Address: 25 Warren Street, N. ¥., N. ¥ 
eras Cable: SIMONTRICE, New York 
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RELAYS 


The Ward Leonard 
Line of Relays com- 
prises light. inter- 
mediate and heavy 
duty. sensitive, trans- 
fer and time delay 
types for every ap- 
plication. They all 
have crisp action, 
are dependable and 
durable yet consume 
but little current. 
Various Ward 
Leonard Relays are described in ““W. L. Relay Bulletins.” 


RESISTORS 





More than 10,000 
Electrical and In- 
dustrial Engineers 


are using Ward 
Leonard Data Sheets 
as Resistor reference 
guides. Ward 
Leonard Resistors 
cover a wide range 
of sizes, ratings, en- 





closures and termi- 
nals. You will most 
likely = find ~~ your 


“special” is a Ward Leonard ‘‘standard.”” Send for 


“W. L. Resistor Bulletins.” 


RHEOSTATS 


Ward Leonard Line 
of Rheostats includes 
everything from 
small types for frac- 
tional H.P. motors 
to the largest multi- 
ple units to control 
heavy current re- 
quirements. Ward 
Leonard —Rheostat 
Bulletins fully de- 
scribe types, drives, 
mountings and ac- 
cessories. The Ward Leonard Line is complete. Send for 
“W. L. Rheostat Bulletins.” 


WARD LEONARD 


Electric Control Devices since 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 





Please send me bulletin on 


Relays Resistors Rheostats 


Vame 





Firm 
Address 


Cily Slate. 
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\cme Elec. & Mfg. Co. 
\cme Wire Co. 
\erovox Corp. 

\kron Porcelain Co. 
Alden Products Co. 
Allen Mig. Co., The 
Alliance Mfg. Co., The 


Aluminum Company of Amer 
\merican Automatic Elec. Sales Co. 


American Brass Co. ; 
\merican Insulator Corp. 
\merican Lava Corp. ....... 
\merican Rolling Mill Co. 


ica 


\merican Spring & Mfg. Corp. 


Auburn Button Works, Ine. 


Bakelite Corp. 
Baker & Co., Ine. 
Barber-Colman Co. 


Bearings Company of Americ 


Becker Brothers Carbon Co. 
Belden Mfg. Co. . 
Bentlev-Harris Mig. Co. 
Benwood Linze Co., The 
Bodine 
Brainin Co., C. S. 

Brand & Co., Wm. ... ‘ : 
Brandywine Fibre Products 
Bridgeport Brass Co 
Bruning Co., Charles 
Burnley 


‘allite Tungsten Corp. 
‘arlander, Henry os 
‘arnegie-[llinois Steel Corp. 


‘entral Screw Co. 

‘erro De Pasco Copper Corp 
“hace Co., W. M. . 
‘hase-Shawmut Co., The 
‘hicago Molded Products Ce 
‘hicago Rivet & Machine Ce 
‘are & Co., C. P. 

‘old Metal Process Co., The 
‘olonial Insulator Co. 
‘ontinental Screw Co. 
‘otter-Thermo-Elec. Co. 
‘ramer Co., Inc., R. W. 
‘ullman Wheel Co. 


ORF RF FF FR FFF RFK 


Dano Elec. Co., The 

Dante Elec. Mfg. Co. 
Daven Co., The .......... 
Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. ... 


Elec. Co. ... ‘ or 


Battery & Mig. Co., T 


a 


‘entralab Div. of Globe Union, Inc. 


rp. 


) 


121 


95 
126 
147 
152 


130 


Inside Front Cover 


‘leveland Tungsten Mtg. Co., Ine. 


Deleo Appliance Div. General Motors Sales Corp. 
Delco Products Div. General Motors Corp. 


Detroit 


Dole Valve Co. er 
Doyle, Inc., James W. 
Drake Mfg. Co. 2.2.0... 
Driver Co., Wilbur B. 

Dumore Co., The 


Kagle Signal Corp. 

Ks 

Eicor, Inc. TLURGee Tere 
Elastic Stop Nut Corp. 
Electric Soldering Tron Co., 
Electric Specialty Co. 


‘afnir Bearing Co. . 
“airbanks, Morse & Co. 
Fenwal Incorporated 
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“egyptian Lacquer Mfg. Co., T 


Power Screwdriver Co. ae 
Dial Light Company of America, Inc. 


Inc. 
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ADVERTISERS 


Gear Specialties, Inc. 
General Electric Co. 
General Industries Co. ; ; 
General Plate Co., Div. of Metals & Controls Corp. 
Gibson Elec. Co. ae 

Guardian Elec. Mfg. Co. 


H-B Elec. Co., Inc. 
Handy & Harman 
Hansen Mtg. Co., Inc. 
Hardwick, Hindle, Inc. 
Harris Products Co. 
Haydon Mfg. Co., Ine. ; 
Herzog Miniature Lamp Works, Inc. 
Hilliard Corp., The aie 
Holliston Mills, Inc., The 
Holtzer-Cabot Elec. Co. 
Hoskins Mig. Co, 

Hotel Beimonte Plaza: cisco sock dw een 
Hubbard Spring Co., M. D. 

Hunter Pressed Steel Co. 


Ilsco Copper Tube & Products, Ine. 
Imperial Elec. Co. oA Sone atin 
Imperial Porcelain Works, Ine. 
Industrial Molded Products Co. 
Instrument Resistors, Inc. 
Insulation Manutacturers Corp. 
International Nickel Co., Ine. 
International Resistance Co. , 
International Telephone Development Co., Inc. 
Irvington Varnish & Insulator Co. 


Jefferson Elec. Co. 
Jelliff Mfg. Corp., C. O. 
Jones, Howard B. 


Nester Solder Co. 
Keuttel & Esser Co. 
\imberly-Clark Corp 
Kirkland Co., H. R., The 
Klein & Sons, Mathias 
Koehler Mig. Co., Ine. 
Krueger & Hudepohl 
Nux-Lohner Machine Co 


Landis & Gyr, Ine. 
each Relay Co. 
ectrohm, Inc. 
eland Elec. Co. ; 
Lewyt Metal Products Mtg. Co., Ine. 
inden & Co., Ine. 
ittelfuse, Inc. 

Lord Mtg. Co. 





Lovejoy Flexible Coupling Co. 


Macallen Co. 
Magnatrol Valve Corp 
Magnetic Windings Corp 
Mallory & Co., Inc., P. R 
Master Elec. Ou. 1 
Mercoid Corp., The ‘ 

Millen Mfg. Co., Inc., James 
Minneapolis- Honeywell Regulator Co 
Monarch Rubber Co. 

Monsanto Chemical Co. 


National Band & Tag Co. 

National Elec. Controller Co 

National Industrial Advertisers Assn., Ine. 
National Porcelain Co 


New Departure, Div. of General Motors Sales Corp 


New England Mica Co 

New Jersey Porcelain Co 
Newport Rolling Mill Co 
Norma-Hoffmann Bearings Corp. 
North American Elec. Lamp Co 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Ine. 


Continued on nert page 
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HOW CAN WE 
IMPROVE OUR 


1942 MODEL 
AT LOW COST? 





Maybe General Electric has 
a solution to your problems 
with G-E Neon Glow Lamps! 


F your problem is what to do to your 1942 model ... 

whether it’s a waffle iron, portable radio, curling iron, 
toaster, wall switch, or any of dozens of other electrical 
appliances. .. General Electric may have the solution 
with G-E Neon Glow lamps. For these little lamps offer 
electrical equipment manufacturers a new, inexpensive 
means to provide their products with extra sales and 
safety features. 
Domestic current-consuming devices can use Glow 
lamps to indicate whether they are in operation or not. 
Glow lamps when used on portable radios tell when the 
set is on and also indicate the condition of the battery. 
Even large appliances such as electric ranges and special 
machines can use Glow lamps as indicators which be- 
come useful and economical sales features. And there are 
dozens of other applications. 
G-E Neon Glow lamps are rugged, long-lived, and de- 
pendable. Because their current consumption is negligi- 
ble—from 1/25th to 3 watts depending on the type and 
size of lamp—the heat generated is extremely low. They 
have a useful life of 3000 hours. 
W rite the address below for a handy folder on G-E Neon 
Glow lamps suggesting other uses. Your electrical 
wholesaler or jobber carries a complete line of these 
lamps. 


TYPICAL G-E NEON GLOW LAMPS 


i > 
Poth coed 
1 10th watt 


1 





NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL @ ELECTRIC 


410 Eighth Street, Hoboken, ‘yea 2 
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MEET PRODUCTION DEMAND 
WHEN [He Sky’s The Limit’? | ELECTRICAL MANUFACTURING 


(Continued from preceding page) 





Ohio Elec Mig. Co., The . ‘ « WZ) 
Ohmite Mig. Co. : , : 137 
Olsen Testing Machine Co., Tinius ‘ 89 
Owens-Corning Fiberglas Corp. Se » oF 




















































Paper Manutacturers Co. 138 
Paragon Elec. Co... wer 126 
Paramount Paper Tube Co. Bs ate eae <i ae ee 
Patton-MacGuyer Co. 105 
Peck Spring Co., The ... 5 135 
Perms Macnee @ Gear Co. . 26 oo. 6 eee is ccneesas 134 
Phosphor Bronze Smelting Co. ; 102 
Pioneer Gen-E-Motor ee eer ke 3 149 
Platt “Bros: :@ 6. ..404. a re 
Portland-Monson Slate Co. 144 
Post Co. Frederick .... .. ....saecescc noe . eo 
F Powrex Switch Co. a 146 
Precision Paper Tube Co. Soren éxraareoe RMS ae 
Progressive Mfg. Co. ; vr 141 
PAPE NSAP OOW AGO. os. 6 cc ces seen eae 106 


Pyranna ProauctsGo.. .. 6. ..0kss ce cco ode awe 149 
R-B-M Mfg. Co., Div. of Essex Wire Corp. ...... 112 
Railway Express Agency, Ine. 105, 149 
Reliance Elec. & Eng. Co. he fe 1 33 
Republic Steel Corp. ee 30 
Revere Copper & Brass Incorporated Back Cover 
Rockbestos Products Corp. ...... ee ae ae eta , 34 
Rogan Brothers. eae 147 
Ryerson & Son, Inc., Joseph T. ...... eee 105 





Scovill Mig. Co. 75 
Sherman Mtg. Co., H. B. ee separa vin ows po 
ALREADY. she sky's Shimer & Sons, Samuel J. ate 142 
: Salen eee: OO ENGL rk Shee ON Oe te eee es 110 
the limit” in the call for Solar Mig. Corp. Lee 130 
production from Special Electrical Porcelain Section, National Elect. 
Mirs Assoc. eens ‘ 8] 
many industries .. . and Specialties, Inc. oN Cee ae 130 
every study indicates Speedway Mig. Co. s 5 : : 131 
: . Spencer Thermostat Co., Div. of Metals & Controls 
that the ceiling has not Corp. ; 9] 
yet been reached. square D Co... 0 ee eee Sa eV ROEE 81 
: Standard Elecl. Products Co. 5 142 
BCA is helping both Standard Pressed Steel Co. 105 
machine makers and users Stanley Tools, The, Div. of the Stanley Works 109 
Star "Porceltin Co: .ses.c.ss' s/s isle aie. 4b 5 Tae ee 
to meet the severe demands Sta-Warm Elec. Co ; ; 108 
that this stepped-up seme Le, Win. Pe oe... iiphegna pee eaw eee A 
ee Steward Mfg. Co., D. M. ... , 114 
production imposes upon Stokes mmacmne Co, Fo Fives, Sede ace bsae cee 5 27 
equipment. BCA Ball Synthane Corp. es 28 
Bearings are rugged in Taylor Fibre Co. a. 39 
construction ... accurate Thompson-Bremer & Co. : 29 
f Fhnompson: Glock Co... The TH. Co... 62 ce. secs oa nnioan 146 
in design ... trouble-free in performance. Timken Roller Bearing Co. 18 
At critical points, they reduce the hazard Trico Fuse Mfg. Co. ..... See ree reecceeee 18 
: a H Triplett Elecl. Instrument Co. 133 
of machine shut down. When BCA’s are specified, 
the machine manufacturer’s reputation Union Carbide & Carbon Corp. oo ...... ere 95 
and his customers’ production are both safeguarded U. S. Steel Corp. . .. Fa 8 
. - F & . Universal Clav Products Co., The ; 81, 141 
Write us for a copy of the BCA data book. Universal Winding Co. ... aA Tair ER ae eke 137 
Properly used, it may stimulate your production. 
. Veeder-Root, Inc. ‘ ; : 16 
Vulcan Elec. Co. OE rr tm ary 125 
BEARINGS COMPANY OF AMERICA 
116 HARRISBURG AVENUE LANCASTER, PENNA. Wagner Elec. Corp. : : 77 
Walker Co., George Pele. = oe tu chaos WD Gon ane ee RNC 109 
Ward Leonard Elec. Co. 2 ; 150 
Wesche Elec. Co., The B. A. : ~« dee 
Westinghouse Elec. & Mig. Co. =. 26 
RADIAL - ANGULAR CONTACT - THRUST Weston Eleci. Instrument Corp: ...........s0d8e0sen 17 
West Virginia Pulp & Paper Co. wae 2S 
Wiegand Co., Edwin L. oy Sainte V ar posal eat rebar otto Oe 
BALL BEARINGS Wilson Co., H. A. ; oa) 118 
Winsted Div. Hudson Wire Co. 124 
Ware Stfipper Go; Pie <.5.2.c500.8405 sis; hae he 
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ON'S WAX and JOHNSON'S GLOCOAT must be made from 





SC eee me CR 
leadership in their field. Johnson's engineers have found that Master 
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EUGENE (JACK) PHILLIPS, 1117 Cleckler South, Fort Worth, Texas, winner of first prize of $5,000 in the 
Revere Award for the idea doing most to help speed America’s industrial defense program. Tall and lanky, 
Phillips is 33 years old and employed as senior radio electrician with the C. A. A. central depot at Fort Worth. 
When a close friend, Captain Jerry Marshall, crashed in Arkansas in landing an airplane, Phillips immediately 
set to work on his prize winning idea—an improved method of blind landing. He studied nights, gave up car, 
vacations and other pleasures for necessary equipment. His wife predicts most of the prize money will be spent 
for new equipment. He has three children, Patricia, 7; Kenneth, 4; James, 8 months. 

The men and management of Revere Copper and Brass Incorporated are proud that the first Award of $5,000 
goes to a man like Phillips. We also wish to thank the thousands of other American workmen for their splendid 


loyalty and cooperation in this effort to speed up industrial defense. Revere Copper and Brass Incorporated, 
230 Park Avenue, New York. 
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